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METHOD OF AND SYSTEM FOR PRIORITY called party has designated a priority item, as for example by 

CALL PROCESSING BASED UPON placing the elecironic maO item in a priority electronic mail 

ELECTRONIC MAIL STATUS repository. Another example of a priority electronic mail 

item is an item that is inherently of a priority natuxe, such as 

RAPifruniiMn ^ * confirm on delivery (COD) electronic mail item. For 

bACKOKUUMU example, a call will receive priority processing according to 

The present invention relates generally to the field of the present invention if the called party has sent an unan- 

telcphonc and electronic mail system integration, and more swered COD electronic mail item to the calling party. A call 

particularly to a method of and system for providing priority will also receive priority processing according to the present 

call processing based upon electronic mail status between a lo invention if the called party has sent a COD electronic mail 

calling party and a called party, item to the calling party within a predetermined time prior 

Current telephone systems, implemented in circuit to receiving the caU, 
switched environments, such as the public switched tele- Priority call processing according to the prtjsent invcntionl 
phone network (PSTN) or private branch exchange (PBX) includes such processing as providing special caU waiting 
networks, or in packet switched environments, such Internet is and overriding call forwarding. Special call waiting accord- 
protocol (IP) telephony systems, provide many options for j^g to the present invention inchides determining if the! 
enhancing the usefulness of the system to users. For called party number is busy, waiting the priority caU, andj 
example, voice mail enables users to have their calls providing a special priority caU waiting announcement ofJ 
answered by an automated system that records a voice tone to the called party. If the called party number i| 
message from the calling party if the called party is unavail- 20 forwarded to another number, such to voice maU, a do notl ' 
able or desires not to take the call. Call forwarding allows a disturb number, or simply another number, priority call 
user to have calls to their number forwarded to another processing according to the present invention rings the* 
number. CaU forwarding can be combined with voice mail called party number in an appropriate manner based upon 
so that a user can have calls forwarded automaticaUy to the status (e.g., a pre-selected number of times), to allow tlicl 
voice mail. Certain telephone devices include a do not 25 called party to answer, and then forwards the caU to the caflt^ 
disturb (DND) key that is used to automatically forward forwarding number, 
calls to voice mail, a secretary, or a message center. 

Voice mail and call forwarding thus enable a user not to BRIEF DESCRIPTION OF THE DRAWINGS 

be disturbed during meetings or during periods when the ™^ ^ . . i , j- c • u j ^ _i 

. , ^ , v,. * i_ . • 7 * J * 1 FIG. 1 IS a block diagram of a circuit switched network 

user wishes to work without being mterrupted with tele- 30 j- . »t. f • 

. „ „ ** * ij 11 accordmg to the present invention, 

phone calls. However, there are times that a user would like ^ ^ 

to receive certain priority calls at the same time the user FIG. 2 is a block diagram of a packet switched network 

wishes not to be bothered with normal calls. For example, a according to the present invention. 

user may have sent a priority or urgent electronic mail item FIG. 3 is a flowchart of voice mail administration pro- 

to a party and expect a call firom that party regarding the 35 cessing according to the present invention, 
electronic mail item. In such case, the user might wish not FIG. 4 is a flowdiart of electronic mail administration 

to receive most calls, but the user would certainly want to with priority folder specification processing according to the 

speak immediately to the recipient of the electronic mail present invention. 

item. CurrenUy, the user must either receive aU calls, or HG. 5 is a flowchart of electronic mail confirm on 

monitor his or her voice mail box for messages from the 40 delivery (COD) processing according to the present inven- 

recipient of the electronic mail item. If a caller ID display is jjQQ 

available the calling party must call from a recognized ™^ £ - a u ^ r r^r^r^ . j- 

u J *u II J * u i_i . • FIG. 6 IS a flowchart of COD status processing according 

phone and the called party must be able to recognize the , .... 

caller ID to the present mvention. 

45 FIG. 7 is a flowchart of call processing according to the 

SUMMARY present invention. 

The present invention provides a method of and system ncc/^DiirrmKr 
for providing priority call processing based upon the status DETAILED DESCRIPTION 

of electronic mail items between a called party and a calling Referring now to the drawings, and first to FIG. 1, a 

party. The present invention may be implemented in a circuit 50 circuit switched embodiment of the present invention is 

switched telephone network, such as the public switched designated generally by the numeral 11. System 11 is 

telephone network (PSTN) or a private branch exchange implemented in a private telephone network that accesses 

(PBX) network, or in a packet switched network, such as an the public switched telephone network (PSTN) 13 through a 

Internet telephony system. Suitable application program- private branch exchange (PBX) switch 15. 
ming interfaces (APIs) are provided between the telephone 55 System 11 includes a plurality of telephone devices, 

system elements and an electronic mail system. including a calling party telephone 17 and a called party 

When the system of the present invention receives a telephone 19, connected to PBX 15. Calling party telephone 

request to set up a caU between the calling party and the 17 and called party telephone 19 are each associated with a 

called party, the system determines if the called party has respective user identified by a telephone number or exten- 

priority caU processing activated or enabled. If not, the 60 sion. According to the present invention, each user is also 

system provides normal call processing. However, if priority associated with a personal computer. Thus, user of calling 

call processing is enabled or activated, the system deter- party telephone 17 is associated with a calling party personal 

mines if there is a priority electronic mail item between the computer 21, SimQarly, user of called party telephone 19 is 

called party and the calling party. If so, the system provides associated with a called party personal computer 23. Per- 

special processing of the call. 65 sonal computers 21 and 23 for each identified by a network 

An example of a priority electronic mail item is an address and an electronic mail address associated with their 

electronic mail item to or from the calling party that the respective users. According lo the present invention, tele- 



07/10/2004, EAST Version: 1.4,1 



us 6,741,692 Bl 



phones 17 and 19 are inierface lo personal computers 21 and 
23, respectively, by a suitable communications interface, 
such as an M-WAVE™ or ROLM244 PC™ interface, in a 
manner well known to those skilled in the art. 

The telephone portion of system 11 includes a voice mail 
platform 25 interfaced to PBX 15, in the manner weU known 
to those skilled in the art. Voice mail platform 25 cooperates 
with PBX 15 to provide standard voice mail services as well 
as enhanced integrated telephone and electronic mail service 
according to the present invention. Voice mail platform 25 
includes an administrative interface that is preferably imple- 
mented in a voice response unit that enables users to 
administer their voice mail boxes in the manner well known 
to those skilled in the art. As will be explained in detail 
hereinafter, the administrative interface of voice mail plat- 
form 25 enables users of system 11 to administer call 
processing according to the present invention. 

Personal computers 21 and 23 operate in local area 
network (LAN) environment 27. LAN 27 is preferably 
interfaced to a wide area network or to the Internet (neither 
shown). LAN 27 includes an electronic mail server 29 and 
an address book server 31, Electronic mail server 29 and 
address book server 31 provide standard electronic mail and 
address book services, respectively. Electronic mail server 
29 and address book server 31 also provide services accord- 
ing to present invention PBX 15 througji suitable apphcation 
programming interfaces (APIs), as will be explained detail 
hereinafter. 

{\ Referring now to FIG. 2, the present invention also 
operates in a packet switched telephone system such as an 
Internet protocol (IP) telephone network 41. In network 41, 
calls are set up using a signaling protocol such as session 
initiation protocol (SIP) or H.323 protocol. After setup, calls 
are transported across Internet 43 using a protocol such as 
real-time transport protocol (RTP), or the like. Calls can be 
made between calling parlies and called parties across 
Internet 43 using Web phone enabled personal computers, 
such as personal computers 45 and 47, and Internet phone 
devices, such as IP phone 49. A call manager 51, which in 
the preferred embodiment includes a SIP proxy server, 
provides services such as local number portability, call 
forwarding, quality of service, and other services during call 
setup. Network 41 is interfaced to pubhc switched telephone 
networks 53 and 55 through IP telephony gateways 57 and 
59, respectively. Thus, calls can be made between IP tele- 
aphony users and PSTN users. 

^ In network 41, such services as voice mail, electronic 
mail, and address book are provided by applications that 
reside on servers or personal computers. Voice mail, elec- 
tronic mail, and address book applications may be imple- 
mented in a shared client-server environment, or they may 
be implemented as stand-alone appbcations on an individual 
personal computer. In any event, and as will be apparent to 
the skilled in the art, suitable APIs are provided according to 
present invention to integrate the voice mail, electronic mail, 

v^nd address book functions. 

Referring now to FIG. 3, there is shown a flowchart of 
voice mail administration processing according to one 
embodiment of the present invention. The embodiment of 
FIG. 3 finds particular apphcation in the circuit switched 
environment of FIG. 1 or alternatively, in the environment of 
FIG. 2. The administration interface of the voice mail system 
provides a user interface by which the user can interact with 
the system of the present invention. In FIG. 3, the user 
connects to the administration interface by telephone, as 
indicated at block 71. In one embodiment, the user connects 
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to the administration interface by dialing a particular number 
or extension. The administration interface includes a voice 
response unit that guides the user through audio menus. 

After the user has connected to the administration 
interface, the system tests, at decision block 73, if the current 
session is the user's first visit to the administrative interface. 
If so, the system sets a default delivery lag time, at block 75, 
The system of the present invention treats, as priority,u\ 
recently delivered electronic mail items. According to the\ \ 
present invention, items delivered within the delivery lag 1 
time prior to the time that a particular call is initiated are 
considered recently delivered and deemed to be priority mail J 
itenas. 

If, at decision block 73, the user has previously visited the 
administration interface, the user navigates through the 
interface, as indicated generally at block 77. Ehiring 
navigation, the user is presented with prompts that are 
mapped to menu items. Typically, a user can exit or quit the 
administration interface by entering a particular DTMF 
signal or by hanging up. If, at decision block 79, the user 
selected to quit, the administrative interface is terminated, at 
block 81, and FIG. 3 processing ends. If, at decision blodc 
83, it is determined the user entered a DTMF signal indi- 
cating the user's desire to modify priority handUng, the user 
is prompted to specify ON or OFF for priority call handling, 
at block 85. As will be explained in detail hereinafter, if the 
user specifies ON for priority calls, then calls will receive 
priority processing according to present invention. If the 
user specifies OFF, then calls will be processed normally. If, 
at decision block 87, it is determined that the user entered a 
DTMF signal indicating the user's desire to modify dehvery 
lag time, the system prompts the user to enter a delivery lag 
time, at block 89. For example, the user may be prompted to 
enter digits corresponding to a number of days and/or hours. 
As indicated at block 91, the user may perform other 
administration functions that are typical in currently existing 
voice mail systems. FIG. 3 processing continues until the 
user quits, as determined at decision block 79. In an alter- 
native embodiment, an IP phone may be used in a similar 
fashion to accomplish RG. 3 administration. In another 
embodiment, a personal computer equipped with telephone- 
like functionality may be used to accomplish FIG. 3 admin- 
istration. 

Referring now to FIG. 4, there is shown a flowchart of 
electronic mail administration and priority folder specifica- 
tion according to present invention. In addition to recently 
delivered electronic mail items, the system of the present 
invention treats, as priority, electronic mail items that a user 
has placed in a priority repository or folder. In FIG. 4 
processing, the user selects in an electronic mail graphical 
user interface (GUI) to specify priority folders, at block 95. 
Graphical user interfaces and their implementations are 
generally well-known to those skilled in the art. During 
priority folder specification, the user is prompted to specify 
one or more validated folder names as priority repositories, 
at block 97. The system then saves the folder name or names 
for subsequent access, at block 99. In addition to electronic 
mail items placed in a priority folder, confirm on delivery 
(COD) electronic mail items are deemed to be of a priority 
nature. COD electronic mail items are those for which the 
sending party has requested confirmation of delivery. Con- 
firmation of delivery is typically reserved for electronic mail 
items that the sending party deems to be particularly impor- 
tant. Referring to FIG. 5, there is shown electronic mail 
confirmation of delivery processing according to the present 
invention. The electronic mail system receives confirmation 
on delivery status from a recipient electronic mail system, at 
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block 101. A COD attribute is set for the mail item and the motivated the called party to invoke call forwarding, the^ 

user's electronic mail graphical user interface indicates system rings the called number only a specified limited 4 

COD status, at block 13. Then, the system converts the COD number of times. If, at decision block 149, the phone does 

dale and time to Greenwich mean time (GMT), at block 105. not go off hook within the specified number of rings, the ^ 

After converting to GMT, the system uses the recipient's 5 system forwards the call as indicated, at block 151. If the 

electronic mail address to access the address book for the called party answers the call within the specified number or 

recipient's telephone number, at block 107. According to the ^ngs, the call proceeds nonnaUy, as indicated at block 153! 

present invention the PBX mainiaans a log for each user of Referring back to decision block 145, if the caUed numbed 

COD status At block 109 electronic mai^ system sends ^ forwarded, then the system performs normal ringing 

COD status for the answered Item to the user s log, and nc. lo j i„ , -j- . j * ui i ice 

and subsequent processing, as mdicated at block 155. 

4 processing ends. t r » ^ 

Referring now to FIG. 6, there is shown a flowchart of From the foregoing, it may be seen that the present 

COD status maintenance that is performed when a user invention is well adapted to overcome the shortcomings of 

browses his or her electronic mail. When the user browses the prior art. The present invention provides greater flex- 

his or her electronic mail, the system clears out obsolete log 15 ibility in allowing a user to receive priority calls while using 

items according to delivery lag time, at block 111. Thus, the features, such as voice mail and call forwarding, to avoid 

system deletes from the log COD items delivered earlier answering non-priority calls, and while he or she is on a call 

than the delivery lag time. Then, the system inserts a COD to another party. The present invention is applicable to both 

status entry into the log, at block 113 for a COD marked item circuit switched telephone systems and packet switched 

that the user browses. 20 telephone systems. 

Referring now to FIG. 7, there is shown a flowchart of call What is claimed is: 

processing according to the present invention. FIG. 5 pro- 1. A method of processing a call, which comprises the 

cessing may be performed in connection with a terminating steps of: 
switch or terminating PBX, in a circuit switched telephony 

environment, or a terminating personal computer in an IP receivmg a request to set up a caU between a caUmg party 

telephony environment. When a call is received, the termi- f ^^.^^^^ P^^yj determmmg if said called party has 

nating switch, PBX, or personal computer determines the ^ P^^^^^V ^"^S 

called number, at block 121. According to the present if said called party has said priority setting on, providing 

invention, the system clears out obsolete log items according special processing of said call based upon electronic 

to the delivery lag time, at block 123. Then, the system "'^ ™ail stanis between said calling party and, said called 

accesses the call party's priority setting, at block 125. It will party, wherein said electronic mail status between said 

be recalled that the priority setting is either ON or OFF. If, calling party and said called party includes the exist- 

at decision block 127, the priority setting is ON, the system cncc of an electronic mail item between said caUing 

tests, at decision block 129, if a log item exists from the pa^ty and said called party in a priority repository of 

calUng party. The calling party's identity is determined by "'^ caUed party. 

the caller ID number received with the call. If a log item 2. The method as claimed in claim 1, wherein said 

exists from the calling party, then the system performs electronic mail status between said calling party and, said 

priority processing as described hereinafter. called party includes the existence of a priority electronic 

If, at decision block 129, a log item does not exist from ^ ^^"^ Pf ^^d. ^^^.^g P^^y. 

the calling party, then the system accesses the caUed party's , 3' '"^^thod as claimed m clami 2 wherem said pnority 

unanswered outbound COD mail items, at block 131. Then, electronic mail item is a confirm on dchvery mail item from 

the system tests, at decision block 133, if there are any 5^*^ Pf ^ ^° cdhng party, 

unanswered COD electronic mail items from the caUed party , "'^^^f^ "^^^ f clami 2 wherem said pnority 

to the calling party. If so, the system performs priority call electronic mail item is a confirm on dehvery maU item from 

processing. If, at decision block 133, there are no unan- said called party to said calhog party delivered withm a set 

swered COD items, then the system accesses the called time period pnor to receipt of said requ^t to set up s^^^ 

party's priority repository or repositories and tests, at deci- ^: ""^^'"^f ^1^"° ^^^^^ 

sion block 135, if the repository contains any electronic mail period is set by said called party. 

items to or from the caUing party. If so, the system performs ^; T^^°^ ""^^"^^ ""^V^ ^' "^^^'^"^ P"°"^y 

priority call processing. If not, the system perfonns nonnal '° '}^'^ ^ unanswered confirm on dehvery electronic 

call processing, as indicated generally at block 137. "^i^ ^""^ f^*^ caUed party to said calhng party. 

jmf . , . . , , . 7. The method as claimed m claim 1, wherem said step of 

fpuiwg pnonty caU processing the system tests, at dea- j^i processing of said call based upon elec- 

sion block 139. .f the called number is off hook or busy. If ^^^^ between said caUing party and, said caUed 

so; the system provides pnonty tones, at block 141. and 55 party includes the step of: 

performs call waitmg functionality, at block 143. Pnonty . . , , , . . 

toiies comprise a signal or amiouncement to the caUed party ™S said caU if said called party telephone device is 

that a priority call is waiting. The system performs call _ z^^^' .. ,. ..,„,„. 

Waiting functionality so that the called party can answer the ^ *=1*™«'* «" ^'"^ Tjncludmg the step of: 

[priority call. 60 providing a special notification to said calling party that a 

f\ If, at decision block 139, the called number is on hook, the „ PP°"^y ^ "y^.^^"*?'. , 

System tests, at decision block 145, if the called number is ^' ^^^^ ^^^^^ 1' i^^ludrng the step of: 

forwarded. If so, the system overrides call forwarding by overriding call forwarding. 

'ringing the called niunber as though the number were not 'Tbe method as claimed in claim 9, wherein said step 

forwarded, at block 147, Typically, a user invokes call 65 of oveniding call forwarding includes the step of: 

forwarding either to avoid receiving non-priority calls or to ringing the number of said called party if said called 

receive calls at another location. Since it is not known what number is forwarded to a second number. 
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11. The method as claimed in claim 10, including the step 

of: 

forwarding said call to said second ntimber if the tele- 
phone device associated with said called party number 
is not answered within a sclcaed number of rings. 5 

12. The method as claimed in claim 10, wherein said 
ringing includes the step of: providing a special priority 
ringing tone. 

13. A priority call processing system, which comprises: 
an electronic mail system for transferring electronic mail 

items between a calling party and a called party; 
a telephone system for setting up calls between said 

calling party and said called party; and, 
intelligence for providing priority call processing of a call 15 

from said calling party to said called party based upon 

the status of electronic mail items delivered between 

said called party and said calling party. 

14. The system as claimed in claim 13, wherein said 
telephone system includes a circuit switched telephone 20 
system. 

15. The system as claimed in claim 13, wherein said 
telephone system includes a packet switched telephone 
system. 

16. The system as claimed in claim 15, wherein said 25 
packet switched telephone system includes an Intcmet tele- 
phony system. 

17. A method of processing a call, which comprises the 
steps of: 

receiving a request to set up a call between a calling party 30 

and a called party; 
determining if said called party has a call priority setting 

set to on; 

if said called party has said call priority setting set to on, 
determining status of electronic mail between said 
called party and said calling party; and, 

processing said call based upon said status. 

18. The method as claimed in claim 17, wherein said step 
of determining said status includes the step of: ^ 

determining if there exists an unanswered confirm on 
delivery electronic mail from said called party to said 
calling party. 

19. The method as claimed in claim 17, wherein said step 

of determining said status includes the step of: 45 
determining if there exists an unanswered confirm on 
delivery electronic mail dehvered from said called 
party to said calling party within a particular delivery 
lag time prior to receipt of said call. 

20. The method as claimed in claim 17, wherein said step 50 
of determining said status includes the step of: 
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determining if there exists an answered confirm on deliv- 
ery electronic mail from said called party to said calling 
party. 

21. The method as claimed in claim 17, wherein said step 
of determining said status includes the step of: 

determining if there exists an electronic mail between said 
called party and, said calling party in a priority reposi- 
tory of said called party. 

22. The method as claimed in claim 17, wherein said step 
of processing said call includes the step of: 

providing priority processing to said call if said status 
indicates a priority electronic mail item between said 
calling party and said called party. 

23. The method as claimed in claim 22, wherein said step 
of providing priority processing includes the step of: 

determining if the telephone device associated with said 
called party is busy. 

24. The method as claimed in claim 23, including the step 
of: 

providing priority call waiting if said telephone device is 
busy. 

25. The method as claimed in claim 23, including the step 
of: 

if said telephone device is not busy, determining if said 
the number of said called party is forwarded. 

26. The method as claimed in claim 25, including the step 
of: 

if said number is forwarded, ringing said number as 
though not forwarded. 

27. The method as claimed in claim 26, including the step 
of: 

forwarding said call if said number is not answered within 
a particular number of rings. 

28. A method of processing a call, the method comprising: 
specifying by a first user priority handling of the call, 

wherein the first user transmits an electronic mail 
message to a second tiser to request placement of the 
call to the first user by the second user, 

determining whether the electronic mail message is a 
priority mail item based upon a delivery lag time 
corresponding to time of delivery of the electronic mail 
message to the second user, and 

selectively providing priority handling of the call based 
upon the specification by the first user and the deter- 
mination that the electronic mail message is a priority 
mail item. 

* * « * * 
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[57] ABSTRACT 

A cellular radio communications system maintains a priori- 
tized routing list of several telephone numbers associated 
with a predetermined subscriber for efiBdently establishing 
a coimnunications link between a calling party and the 
subscriber. The telephone numbers of the several telephones 
associated with the subscriber are initially assigned relative 
priorities such that the telephones are sequentially alerted 
according to the prioritized routing lists of telephone num- 
bers when a telephone call is placed to the subscriber The 
prioritized roiiting list is subsequently reordered such that 
the telephone number from which the telephone from which 
the subscriber responded to the prior alert Is assigned the 
highest priority will be initially alerted in response to the 
next telephone call placed to the subscriber. 
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SYSTEMS AND METHODS FOR 
PRIORITIZED ROUTING OF TELEPHONE 
CALLS TO A SUBSCRIBER 

FIH.D OF THE INVENTION 5 

The present invention relates generally to cellular radio 
communications systems and methods and, more particu- 
larly, to systems and methods for cfiSdcntly establishing 
conununications in a cellular radio communications system, jq 

BACKGROUND OF THE INVENTION 

Cellular radio conrnmnications systems are increasingly 
employed to provide wireless voice and data communica- 
tions to a number of mobile units or subscribers. Cellular 15 
radio communications systems include both analog cellular 
systems, such as the "AMPS" system, and. more recently, 
digital cellular systems, such as the pan-European "GSM" 
system. These systems, and others, are described in a book 
entitled Dual Mode Cellular by Harte, published by R T. 20 
Stciner Publishing Co., Bridgeville, Pa. (1992). 

A cellular radio communications system generally 
includes one or more cellular telephones, one or more radio 
base stations and a Mobile Telephone Switching Center 
(MSC). A typical cellular radio comnumications system can ^ 
include hundreds of radio base stations, thousands of cellu- 
lar telephones and one or more MSC's. A cellular radio 
conununications system includes a number of spaced apart 
radio zones referred to as cells. Each ceU includes a radio 
base station for transmitting and receiving messages to and 
firom cellular telephones which are located within the cell 
range. 

Each cell of the cellular radio communications system 
typically includes a plurality of duplex voice chaimels over 
which cellular telephone messages are carried. Each cell is 
also provided with a number of control channels to control 
the operation of the cellular telephones and the assigned 
voice channels. Accordingly, through the cellular radio 
communications system, a duplex radio communication ^ 
signal or link can be established between two cellular 
telephones or, between the cellular telephone and the wire 
line telephone. 

As used herein, the term "cellular telephone" encom- 
passes a wide variety of portable telephone devices which 45 
access a cellular radio communications systenL Cellular 
telephones include mobile telqshones that are hand held or 
of a bag phone variety and permanently mounted car cellular 
telephones. The term "cellular telephone" also include ter- 
minals which provide functions in addition to those of a 50 
cellular telephone, such as facsimile, data conmiunications, 
data processing, word processing applications and other 
personal conmuinication systems functions. These highly 
functional cellular telephones are often referred to as "Per- 
sonal Communication Systems." 35 

Each radio base station generally includes a control unit 
and an associated antenna, ^th respect to the cellular 
telephones , located within the cell range, the base station 
functions chiefly to relay messages to and from the cellular 
telephones. The radio base station also supervises the quality go 
of the conrnmnications link with the cellular telephones. A 
typical radio base station is Model No. RBS882 manufac- 
tured by Ericsson Iblecom AB Stockholm, Sweden for the 
CMS8800 cellular mobile telephone system. A full descrip- 
tion of this analog cellular network is provided in PubHca- 65 
tion No. EN/LZr 101 908 R2B, published by Ericsson 
Telecom AB. 
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A numbCT of base stations are oonriccted to a single MSC 
which acts as the central coordinating element of the cellular 
system. The MSC includes a cellular processor and a cellular 
switch conneaed to the Public Switched Telephone Networic 
(PSTN) to allow communications between the cellular tele- 
phones and wire line telephones, llie MSC can also be 
associated with a Home Location Register (HLR). The HLR 
includes storage means for storing data relating to the 
subscribers of the cellular systenL This data can include the 
telephone number of the subscriber as well as any specific 
services requested by the subscriber, such as call waiting or 
call hold. The HLR can also include processing means for 
manipulating the stored subscriber data. 

A feature node can also be associated wdth the MSC of a 
cellular radio communications system or with anoth^. asso- 
ciated communications network, such as the PSTN. For 
example, the feature node can be incorporated within or 
associated with the HLR. Even if the feanire node is 
associated with another communications network, such as 
the PSTN, the cellular radio conmiunications network can 
access the feamre node via the interconnection between the 
MSC of the cellular radio communications system and the 
PSTN or other communications network.. 

A feature node provides predetermined functions to the 
cellular telephones or the telephones associated with the 
PSTN, such as, for example, establishing an ef&cient com- 
munications link between telephones, such as via interme- 
diate radio base stations, or providing voice-controlled 
speech information and number translation services as well 
as facilitating the establishment of conference telephone 
calls. Still further, a feature node can provide paging ser- 
vices for the user of a cellular telephone and can facilitate 
the establishment of alternative communications links if the 
primary communications link is unavailable. A feature node 
is described, for example, in more detaO in U.S. patent 
application Ser: No. 018,268 entitled "A Method Of Estab- 
li^ng Cooperation With A Functionality" and U.S. patent 
Application Ser. No. 018,223 aititled "A Method Of Orga- 
nizing Conununication", both of which were filed on Feb. 
16, 1993 and both of which are incorporated h^ein by 
reference. 

Numerous subscribers or users of a cellular radio com- ' 
munications system have more than one telephone, each of 
which is typically assigned a differem telephone number. Fbr 
example, cellular radio conmiunicadons system subscribers 
typically have a telephone at their place of business (here- 
inafter referred to as a "work telephone"), a telephone at 
their residence (hereinafter referred to as a "home tele- 
phone") and a cellular telephone. In order to provide parties 
with the best opportunity to oontaa the subscriber, the 
subscriber must generally provide the calling party with the 
telephone number assigned to each of the different tele- 
phones associated with the subscriber. For a subscriber 
having several telephones, it is undesirable to provide 
another party with each of the telephone numbers due to the 
sizeable amoimt of information which must be accurately 
exchanged between the subscriber, and the calling party. 
Furth^. the calling party must record and ntain not just one 
telephone niunber; but several telephone numbers associated 
with the subscriber. 

Even if each telephone number associated with the sub- 
scriber is accurately provided to and recorded by the calling 
party, the calling party can generally only place a telephone 
caD to the telephone number assigned to one of the sub- 
scriber's telephones at a time. Thus, the calling party typi- 
cally places an initial call to the telephone at which the 
calliisg party believes the subscriber is most likely to 
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respond. If the subscriber does not respond to the alert of the 
telephone which was initially called, the calling party must 
subsequently try one or more of the remaining telephone 
numbers assigned to <«her telephones associated with the 
subscriber. Accordingly, the calling party must typically 5 
place several different telephone calls, each of which require 
the entry of a different telephone number, in an attempt to 
reach the subscriber. Tins process of placing a telephone call 
to a subscriber is thus not only laborious for the calling party, 
but is also prone to errors in the recordation and entry of the to 
telephone numbers. 

Each telephone call placed to or from a cellular telephone 
increases the load on the cellular radio conmiunications 
system with which the cellular telephone is associated. 
Based upon the components of cellular radio communica- 15 
tions system, each system typically has a predetermined 
maximum allowable load which it is adapted to efficiently 
accommodate. The operators of the cellular radio conmiu- 
nications system, however, do not generally charge a fee for 
unanswered telephone calls even though such calls increase 20 
the system's load. Therefore, the multiple telephone calls 
which can be placed in an attempt to reach a subscriber who 
is associated with a plurality of telephones increase the load 
of the cellular radio communicadons system without allow- 
ing the operator of the cellular radio communications net- 25 
work to charge a fee. Thus, there is a need to provide 
methods and systems to allow a calling party to efficiently 
place a call to a subscriber of a cellular radio conmiunica- 
tions system who is associated with several telephones, each 
of which has a different telephone number. 30 

SUMMARY OF THE BSfVENTION 

In view of the foregoing background, it is therefore an 
object of the present invention to provide improved cellular 35 
radio conmiunications systems and methods. 

It is also an object of the present invention to provide 
cellular radio commurucations systems and methods which 
efficiently route telephone calls to a subscriber. 

These and other objects are provided, according to the 
present invention, by cellular radio communications systems 
and methods which nwintain and sort a prioritized routing 
list of a plurality of telephone numbers, each of which is 
assigned to a telephone associated with a predetermined 
subscriber of a cellular radio communicatians system, such 
that telephone calls can efficiently be placed to the prede- 
termined subscribet 

A cellular radio communications system according to the 
present invention includes a prioritized routing list of the 50 
plurality of telephone numbers assigned to the telephones of 
the predetennined subscriber of the cellular radio commu- 
nications system. The cclltilar radio communications system 
also includes communications link establishing means, 
responsive to the prioritized routing list, for establishing a 55 
communications link between a source telephone placing a 
telephone call and a telephone associated with the sub- 
scriber. The communications link establishing means 
sequentially alerts the telephones associated with the sub- 
scriber according to the prioritized routing list of telephone ^ 
numbers associated with the subscriber. 

Further, the cellular radio communications system of the 
present invention includes reprioritizing means, responsive 
to the communicatians link establishing means, for sorting 
the prioritized routing list of telephone numbers associated 65 
with the subscriber: In particular, the prioritized routing list 
is sorted such that the telephone from which the aibscriber 
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responded to the alert is assigned the highest priority and, 
accordingly, wiU be initially alerted by the commimications 
link establishing means in response to the next telephone 
call placed to a telephone associated with the subscriber. 

The prioritized routing list generally includes a listing of 
telephone numbers ranked from a highest priority to a lowest 
priority. Consequently, the reprioritizing means typically 
includes ranking means for designating the telephone num- 
ber assigned to the telephone from which the subscriber 
responded to the alert with the highest priority of the 
prioritized routing list. The ranking means also maintains the 
relative rankings of the telephone numbers assigned to the 
other telephones associated with the subscriber &om which 
the subscriber did not respond to the alert The reprioritizing 
means can also include telephone rmmber determining 
means for determining the telephone number assigned to the 
telephone from which the subscriber responded to the alert 

In one embodiment, the reprioritizing means also includes 
means for sorting the prioritized routing list of telephone 
numbers associated with the predetennined subscriber after 
the subscriber places a telephone call from an associated 
telephone such that the telephone from which the subscriber 
placed the telephone call is assigned the highest priority and 
is initially alerted by said communications link establishing 
means in response to a next telephone call placed to the 
predetermined telephone number associated with the sub- 
scriber. 

The communications link establishing means also gener- 
ally includes timer means for determining if the subscriber 
has responded to an alert of a first telephone within a 
predetermined time period. If the subscriber has not 
responded to the alert of the first telephone within the 
predetennined time period, the communications link estab- 
lishing means can alen a second telephone associated with 
the subscriber according to the prioritized routing list 

A cellular radio communications system of the present 
invention can also include a cellular radio network associ- 
ated with the prioritized routing list, the conmiunications 
link establishing means and the reprioritizing means. The 
cellular radio communications system can also Include a 
plurality of cellular telephones responsive to the cellular 
radio network. 

In one embodiment, the cellular radio communications 
system includes a mobile telephone switching office, respon- 
sive to the cellular radio network, for processing and storing 
data related to the subscribers of the cellular radio network. 
In this embodiment, the mobile telephone switching office 
includes the prioritized routing list, the communications link 
establishing means and the reprioritizing means. In another 
embodiment, the cdlular radio communications system also 
includes a feature node, responsive to the cellular radio 
network, for providing pTBdetermined functions to the plu- 
rality of cellular telephones. In this embodiment, the feature 
node includes the prioritized routing list, the communica- 
tions link establishing means and the reprioritizing means. 

Thus, the cellular radio communications systems and 
methods of the present invraition allows telephone calls to be 
placed to a telqihone associated with a predetermined 
subscriber in an efficient manner. More specifically, the 
cellular radio conmiunications systems and methods of the 
present invention sorts the prioritized routing list of tele- 
phone numbers associated with the predetennined sub- 
scriber following each telephone call to which die subscriber 
responds. Tlius, the telephone from which the subscriber 
most recently responded will be initially alerted by the next 
telephone call placed to a telephone associated with the 
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subscriber. The cellular radio communications systems and 
methods of the present invention therefore increa^ the 
efiaciency with which telephone calls are routed since only 
one telephone number need be provided and entered and 
since the likelihood that the subscriber will respond to the 5 
alert of the first telephone is increased, thereby decreasing 
the time and efibrt required to establish a communications 
link. 

BRIEF DESCRIPnON OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating the basic compo- 
nents of a cellular radio communications system. 

FIGS. 2 A and 2B are block diagrams of two embodiments 
of a prioritized routing list according to the present invcn- i^ 
tion. 

FIG. 3 is a schematic block diagram of controller and 
associated storage means incorporating the present inven- 
tion. 

20 

FIG. 4 illustrates detailed operations for maintaining and 
sorting a prioritized routing list of telephone numbers 
assigned to telephones associated with a predetemiined 
subscriber according to the present invention. 

25 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention will now be described more fully 
hereinafter with reference to the accompanying drawings, in 
which a preferred embodiment of the invention is shown. 
This invention may, however, be embodied in many different 
forms and should not be construed as limited to the embodi- 
ments set forth herein; rather, this embodiment is provided 
so that this disclosure will be thorough and complete and 
will fully convey the scope of the invention to those skilled 
in the art Like numbers refer to like elements throughout 

Referring now to FIG. 1, a cellxilar radio communications 
system 20 is illustrated. Tht cellular radio communications 
system 20 includes a pltuality of regions or cells 36, each of 40 
which is defined by a corresponding radio base station 23. 
Each radio base station 23 of the cellular radio conununi- 
cations system 20 is connected to a Mobile Iblepbone 
Switching Center (MSC) 25 for providing control and other 
known cellular radio communications system functions. As 45 
shown, the MSC typically includes a cellular processor 28 
and a cellular switch 29. The cellular switch 29 of the MSC 
25 is connected to and provides the interface to other 
associated communications networks, such as the Public 
Switched Telephone Network (PSTN) 30. The radio base 50 
stations 23 and the MSC 25 generally define the cellular 
radio network. The design of cellular radio communications 
systems is well known to those having skill in the art and 
will therefore not be described further hereia It is noted, 
however, tliat the present invention can be used with any 55 
cellular system, either analog or digital. 

A cellular telephone 21 is also schematically illustrated in 
FIG. 1. It win be understood that each radio base station 23 
is adaptpd to communicate with the cellular telephones 21 in 
its cell 36. Hie other communications networks 30 to which 60 
the MSC 25 is connected, such as the PSTN, arc also in 
oommtmication with one or more tel^hones, such as the 
wire line telq>hone 33 illustrated in FIG. 1. Thus, a duplex 
radio comnumicaiion signal 32 can be affected through the 
cellular radio commimications system 20 between two eel- 65 
iular telephones 21, or between a cellular telephone and a 
wire Une telephone 33. 
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Tlic cellular radio communications system of the present 
invention also includes a prioritized routing list of a plurality 
of telephone numbers. Each telephone number of the routing 
list is assigned to a telephone associated with a predeter- 
mined subscriber of the cellular radio communications sys- 
tem 20. For example, in addition to a cellular telephone 21, 
the predetermined subscriber of the cellular radio commu-. 
nications system 20 also generally has a work telephone and 
a home telephone. The work telephone arul the home tele- 
phone need not be cellular telephones, but can, instead, be 
wire line telephones. In addition, each of the telephones 
associated with the predetermined subscriber is generally 
assigned a different telephone number. 

As shown in FIGS. 2A and 2B, the prioritized routing list 
38 includes a listing of the telephone numho^ assigned to 
telephones associated with the predetermined subscriber. 
The telephone numbers are ranked from a highest priority to 
a lowest priority. Typically, the subscriber initially assigns 
the relative priorities to the plurality of associated telephone 
nmnbers. Accordingly, the subscriber generally assigns the 
highest priority to the telephone numb^ assigned to the 
telephone finom which the subscriber is most likely to 
respond. The subscriber then typically assigns the relative 
priorities to the remaining telephone numbers such that 
telephone numbers assigned to telephones from which the 
subscriber is more likely to respond are assigned higher 
priorities and telephone numbers assigned to telephones 
&om which the subscriber is less IDcely to respond are 
assigned lower priorities. 

For exan:q}le, the predetermined subscriber could have a 
portable cellular telephone 21 from which the subscriber is 
most likely to respond* a work telephone and a home 
telephone &om which the subscriber is least likely to 
respond. As shown in FIG. 2A, the predetermined subscriber 
can thus assign the highest priority (10) to the telephone 
number assigned to the portable cellular telephone 21, a 
medium priority (7) to the telephone number assigned to the 
work telephone, and the lowest priority (1) to the telephone 
number assigned to the home telephone. Hie subscriber can, 
however, assign priorities to the telephone numbers to any 
desired manner without departing from the spirit and scope 
of the present invention. Moreover, automatic initial assign- 
ment of the respective priorities can also be provided. In 
addition, the numerical priority designations (i.e., 1, 7, 10) 
are for purposes of example and other means of designating 
the relative priorities of the telephone number associated 
with the predetermined subscriber can be employed. 

The cellular radio communications system also includes 
corrununications link establishiiig means, responsive to the 
prioritized routing list, for establishing a communications 
link, such as a duplex radio communications signal 32, 
between the predetermined subscriber and a source tele- 
phone placing a telephone call to a predetermined telephone 
number associated with the subscriben The predetermined 
telephone number associated with the subscriber is typically 
assigned to the subscriber and is generally different from 
each of the telephone numbers assigned to the telephones 
associated with the subscriber. However, the predetermined 
telephone number can be the same number as that assigned 
to a cellule telephone of the subscriber. 

The cormnunications itnlc establishing means sequentially, 
alerts the telephones associated with the predetermined 
subscriber according to the prioritized routing. Ust 38 of 
telephone numbers associated with the subsoibet. Thus, the 
communications link establishing means initially alerts the 
telephone associated ^ith the subscriber which is assigned 
the highest priority, such as by creating an audible ringing or 
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buzzing, for example. If the subsaiber does not respond to 
the alert, the conummicalions link establishing means 
sequentially alerts each telephone associated with the sub- 
scriber according to a descending order of prioritiK such 
that the telephone assigned the lowest priority is alerted lasL 5 

As illustrated in FIG. 2B, two or more telephones can be 
assigned the same priority without departing from the spirit 
and scope of the present invention. For example, work 
telephone 1 and work telephone 2 can be assigned the same 
priority (10). According to the present invention, telephones iq 
which are assigned an identical priority are simultaneously 
alerted once aU telephones having a higher priority have 
been alerted and no response has been received from the 
subscriber. If the subscriber does not respond to the alert of 
either of the telephones having an idraitical priority, the 
remaining telephones associated with the subscriber are 
sequmtially alerted according to a descending order of 
priorities as described above. 

This alerting of the telephones according to the prioritized 
routing list 38 generally continues until either the subscriber 
responds to an alert or until each telephone associated with 
the subscriber and listed in the prioritized routing list has 
been alerted. If the subscriber does not respond following 
the alerting of eadi telephone associated with the subscriber 
and listed in the prioritized routing list 38, a message can be ^3 
transmitted to the source telephone placing the telephone 
call to the predetermined telephone nimiber, informing the 
calling party that the called subscriber is unavailable. Since 
each telephone listed in the prioritized routing list 38 is 
sequentially alerted if the subscribe' does not respond, the 
subscriber need only provide and the calling party need only 
dial the predetermined telephone number assigned to the 
subscriber and not each telephone rmmber assigned to a 
telephone assodated with the subscriber. 

The communications link establishing means can also 35 
include timer means for determining if the subscriber has 
responded to an alert of a first telephone within a predeter- 
mined time period. If the subscriber do^ not respond to the 
alert of the first telephone within the predetermined time 
period, the commimications link establishing means can 40 
then alert a second telephone associated with the subscriber 
according to the prioritized routing list 38. The subscriber or 
the system operator typically selects a predetermined time 
period for which each telephone is alerted. The predeter- 
mined time period is preferably selected such that each 45 
telephone associated with the subscriber can be alerted 
without requiring the calling party to wait an inordinate 
length of time to determine if the subscriber is available. 

In one embodiment of the present invention, the commu- 
nications link establishing means can cease alerting the SO 
telephones associated with tiie subscriber according to the 
prioritized routing list 38 before the subscriber ever 
r^onds and without alerting each associated telephone. 
The communications link establishing means generally only 
ceases alerting the telephones before the subscriber responds 55 
and without alerting each associated telephone in a limited 
number of instances which are g^erally defined or seleOed 
by the subsmber in advance. For exan^ile, a subscriber who 
knows that they will not be in the vicinity of one or more of 
the tel^hones on the prioritized routing list 38 can instruct 60 
the commimications link establishing means, typically by 
entering conmiands via a keypad associated with one of the 
telephones, to skip or bypass, i.e., not alert, the one or more 
telephones which the subsaiber wQl not be near. In a similar 
fashion, the subsaiber can instruct the communications link 65 
establi^iing means to skip all telephones in the prioritized 
routiog list 38 which have a lower priority than a predeter- 



mined one of the associated telephones if the subscriber does 
not respond to the alert of the predetermined telephone. 

Alternatively, a subscriber can instruct the conmiunica- 
tions link to forward all telephone calls placed to a prede- 
termined one of the telephones in the prioritized routing list 
38 to another predefined telephone. Hius, instead of alerting 
the predetermined telephone according to the prioritized 
routing list 38, the other predefined telephone will be 
alerted Hierefore, the subscriber can effectively transfer 
telephone calls from any of the telephones associated with 
the subscriber to a telephone that is not listed in the 
prioritized routing list 38, such as the telephone of an 
acquaintance with whom the subscriber is visiting. 

In addition, the communications link establishing means 
typically ceases alerting the telq)hones associated witia the 
subscriber before the subscriber responds and without alert- 
ing each associated telephone m instances in which a 
telephone on the prioritized routing list 38 is already in use. 
In this instance, the communications link establishing means 
can skip all telephones on the prioritized routing list 38 
which have an intermediate priority and can, instead, alert 
the telephone having the lowest priority which is generally 
an answering machine. Alternatively, the communications 
link establishing means can cease alerting any further tele- 
phones and can provide the calling party with a message that 
the subscriber is temporarily unavailable or that the sub- 
scriber's telephone is already in service. Thus, the commu- 
nications link establishing means can more efficiently 
attempt to alert the subscriber and to establish a commimi- 
cations link with the party placing the telephone call. 

The cellular radio communic^ons system of the present 
invention also includes reprioritizing means, responsive to 
the communications link establishing means, for sorting the 
prioritized routing list 38 of telephone nimibers associated 
with the predetermined subscriber. Hie reprioritizing means 
sorts the prioritized routing Hst 38 following each telephone 
call placed to the subscriber to which the subscriber 
responds such that the telephone from which the subscriber 
most recently responded to the alert is assigned the highest 
priority. Accordingly, the telephone from which the sub- 
scriber most recently responded and which is now assigned 
the highest priority will be initially alerted by the conunu- 
nications link establishing means in response to the next 
telephone call placed to the predetermined telephone num- 
ber associated with the subscriber. 

The prioritized routing list 38 is updated such that the 
telephone from which the subscriber has most recently 
responded to an alert is initially alerted in response to the 
next telephone call placed to die subscriber. Tlius, the calling 
party will, on average, establish a communications link with 
the subscriber more rapidly, and therefore more efficiently, 
accortling to die present invention since the subscriber is 
generally more likely to be in the vicinity and to respond to 
the alert of the telephone from which the subscriber most 
recently responded. 

The reprioritizing means preferably includes telephone 
number detomining means for determining the telephone 
number assigned to the telephone from which the subscriber 
responded to the alert The telephone number determined 
can then be assigned the highest priority by the reprioritizing 
means. The reprioritizing means also generally includes 
ranking means for designating the telephone number 
assigned to the telephone from which the subscriber most 
recently responded to an alert with the highest ranking of the 
prioritized routing list The ranking means also mnintflTTiR the 
relative rankings of the telephone numbers assigned to the 
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other telephones associated with the subscriber and bom 
which the subscriber did not respond to the alert. 

For example, in the example described hereinabove in 
which the subscriber's cellular telephone was initially 
assigned the highest priority, the subscriber's work tele- 3 
phone was initially assigned a medium priority and the 
subscriber's home telephone was initially assigned the low- 
est priority, a telephone call is placed to the predetermined 
telephone nimibcr of the subscriber who responds to an alert 
at their woric telephone. The ranking means will then assign to 
the work telephone the highest priority and will retain the 
relative rankings of the other telephone such that the cellular 
telephone will be assigned the medium priority and the 
home telephone will be assigned the lowest priority. 

If the subsCTiber responds to an alert of one of a plurality 15 
of telephones which are assigned an identical priority and 
which are simultaneously alerted, each of the telephones 
initially assigned an identical priority can be assigned the 
same, highest priority. Thus, each of the telephones having 
the same highest priority will be initially alerted in unison in 20 
response to the next telephone call place to the user. 

Alternatively, if the subscriber responds to an alert of otie 
of a plurality of telephones which are assigned an identical 
priority and which are simultaneously alerted, the particular 
telephone from which the subscriber responded can be ^ 
reassigned the highest priority and the remaining telephones 
which were originally assigned the same initial priority can 
maintain that same priority. Thus, the particular telephone 
&om which the subscriber responded win be the only 
telephone that is initially alerted in response to the next ^ 
telephone call placed to the subscriber. 

In one embodiment of the present invention, the repriori- 
tizing means includes means 55 for sorting the prioritized 
routing list 38 following each telephone call placed from a 
telephone associated with a subscriber. This sorting follow- 
ing each telephone call placed from a telephone associated 
with the subscriber further increases the efficiency with 
which the communications link establishing means estab- 
lishes conmrnmcations between the subscriber and a calling ^ 
party since, at the time at which the call was placed, the 
subscriber was likely to be near the telephone from which 
the call was placed. 

Tb& MSC 25 of one embodiment of the cellular radio 
communications system 20 can include the prioritized rout- 43 
ing list 38, the communications link establishing means and 
the reprioritizing means. In this embodiment, ^e predeter- 
mined telephone number assigned to the subscriber to which 
a calling party places a telephone call in order to initiate the 
system and method of the present invention is maintained 50 
within the MSC 25 in association with the prioritized routing 
list 38 of telephone numbeis assigned to telephones associ- 
ated with the subscriber 

Anotl^ embodiment of the cellular radio communica- 
tions system 20 includes a feature node 34, responsive to the 55 
cellular radio, network, and associated with the MSC 25. 
Although not illustiated, the feature node 34 can also be 
associated with the PSTN or other communications network 
30 to provide predetermined functions to both the telephones 
33 associated with the PSTN and the cellular telephones 21 60 
associated with the cellular radio communications networic 
20 via the interfece established between the MSC and the 
associated PSTN. Still further, the feamre node 34 can be 
associated with only predetermined subscribe of a cellular 
radio communications network 20, such as the plurality of 65 
telephones of a business. In this example, the feamre node 
can be embodied m a con^iuter, such as apersonal computer, 
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that is communicably connected to the plurality of tele- 
phones of the business. 

Although the feature node 34 is illustrated as a discrete 
block in FIG. 1, all or a portion of the feature node 34 can 
actuaUy be incorporated within tiie MSC 25 or the Home 
Location Register (HLR). In addition, while the featire node 
34 is shown as a single block in FIG. 1 for purposes of 
illustration, the feature node 34 can be distributed within tiie 
cellular radio communications system 20 without departing 
from the spirit and scope of the inventioa For exanq)le, a 
portion of the feature node 34 can be incorporated witiiin the 
HLR 25 while the remainder of the feature node 34 can be 
external to, but associated with, the MSC. Thus, the feamre 
node 34 may not require a dedicated controller, memory and 
modem (in analog applications), but can instead, share such 
resources, such as a modem pool, with other con^nents of 
the cellular radio comnmnications system 20. 

As described hereinabove, the feature node 34. provides 
predetermined functions to the plurality of cellular tele- 
phones 21 of the cellular radio communications system 20. 
In this embodiment of the present invention, the feature node 
34 can include the prioritized routing Ust 38, the commu- 
nications link establishing means, and the reprioritizing 
means. Accordingly, the predetermined telephone number 
assigned to the subscriber to which a calling party places a 
tdephone call in order to initiate the system and method of 
the present invention is maintained within the feature node 
34 in association with the prioritized routing list 38 of 
telephone numbers assigned to telephones associated with 
the subscriber. 

More specifically, a controller 40, such as a microproces- 
sor, and an associated storage means 42, such as a Random 
Access Memory (RAM) device of either the MSC 25 or the 
feature node 34, according to the particular embodiment of 
the preset invention as described herein above, typically 
include the prioritized routing list 38, communications link 
establishing means 46 and the reprioritizing means 48. The 
storage means 42 can be either a discrete memory device 
associated with the controUer 40 or can be the internal 
memory of the controller. 

As shown in FIG. 3, the controller 40 preferably includes 
the communications linif establishing means 46, including 
the timer means 50, and the reprioritizing means 48, includ- 
ing the ranking means 52 and the telephone number deter- 
mining means 54. Likewise, the storage means 42 preferably 
includes the prioritized routing list 38. As illustrated in FIG. 
3, the timer means 50 can include an internal tim^ of the 
controller 40. However, the timer means 50 can also include 
a soltware routine executed by the controller 40 to perform 
the timing function on an external timer associated with the 
controller without departing from the spirit and scope of the 
present invention. Accordingly, the predetennined telQ)hone 
numbers associated with a subscriber as well as the priori- 
tized routing list 38 can be retained by the storage means 42. 
In addition, the associated controller 40 can sort the priori- 
tized routing Ust 38 foDowing each response by the sub- 
scriber to assign the telephone number assigned to the 
telephone from which the subscriber responded with the 
highest priority. 

The source telephone can, for example, be either another 
cellular telephone 21 or a wire line telephone 33. In addition, 
the request for conununicatidns is typically a telephone call 
placed by the calling party from the source telephone. 
However, tiie request for communications can also be a 
request to transmit data, such as a message transmitted to a 
paging device, a facsimile transmission, an electronic mail 
message or other types of communications. 
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Each cellular telephone 21 of a cellular radio comnumi- 
cations system 20 need not include or be associated with the 
prioritized routing list feature since users of cellular tele- 
phones which include or are associated wiA such a feature 
generally pay an additional fee for the feature. Instead, the 5 
cellular radio communications system 20 can be configured 
such that only predetermined ones of the cellular telephones 
21 include or utilize the prioritized routing list feamre. Thus, 
only those subscribers who desire incoming telephone calls 
to be routed efficiently among a number of telephones 
associated with the subscriber can select to utilize, and 
therefore pay for, the feature. 

In addition, the user of a cellular telephone 21 who has 
selected the prioritized routing list feature can subsequently 
remove this feature if, for example, the user is not frequently 
utilizing the feature. Alternatively, the user of a cellular 
telephone 21 who has not initially selected the prioritized 
routing list feature can subsequently select or add the feature 
as desired. 

Referring now to FIG. 4, detailed operations for main- 
taining and sorting the prioritized routing list 38 of tele- 
phone numbers according to the present invention are 
described. Initially, a communications link is attempted to be 
established between a source telephone placing a telephone 
call to the predetermined telephone number associated with ^5 
the subscriber and the predetermined subscriber, as shown in 
block 58, by sequentially alerting the telephones associated 
with the subscriber according to the prioritized routing list 
38. In particular, the telephone assigned the highest priority 
is initially alerted as illustrated in block 60. If the subscriber 
does not respond to the alert of the first telephone within a 
predetomined time period, the telephone having the next 
highest priority in the routing list is alerted as shown in 
blocks 62 and 64. Each telephone listed in the prioritized 
routing list 38 is sequentially alerted until either the sub- 
scriber responds to the alert or each telephone associated 
with the subscriber has been alerted and the subscriber has 
still not responded as shown in block 66. If each telephone 
has been alerted without a response ficom the subscriber, a 
message can be transmitted to the source telephone indicat- ^ 
ing that the subscriber is presently unavailable as illustrated 
in block 68. 

Alternatively, if the subscriber responds to an alert and a 
communications link is established, the telephone niimber 
assigned to the telephone from which the subscriber 45 
responded is determined as shown in blocks 70 and 72, 
Thereafter, the prioritized routing list 38 is reordered, as 
ilhistrated in block 74, sudi that the telephone from which 
the subs(^ber responded to the alert is assigned the highest 
priority and will, accordingly, be initially alerted by the 50 
communications link establishing means in response to the 
next telephone call placed to the predetermined telephone 
number associated with the subscriber. In particular, the 
telephone number assigned to the telephone from which the 
subscriber responded is designated with the highest priority 55 
of the routing list and the relative rankings of the telephone 
numbers assigned to the other telephones associated with the 
subscriber and from which the subscriber did not respond 
are maintained Alternatively, upon receipt of a next call, the 
last called telephone can be alerted, foDowed by sequential go 
routing through the original prioritized routing list 

Accordingly, telephone calls placed to a subscriber who is 
associated with a plurality of telephones can be efficiently 
rmited based upon not only the preassigned priorities of the 
telephones, but also upon information relating to the most 65 
recent telephone from which the subscriber responded to an 
alert On average, a communications Hnk can thiis be 



established between a calling party and the subscriber more 
rapidly and, therefore, more efficiently. 

The prioritized routing list 38 of the present invention can 
actually include more than one routing list for each sub- 
scriber, nicrefore, the subscriber can designate different 
routing lists, either including different telqjhonc numbers or 
having different priorities assigned to the same telephone 
numbers, which are effective for different time periods 
within a day, for example, Hie cellular radio communica- 
tions system 20 can thus also include clock means 56, 
associated with the controller 40, for maintaining a current 
reference time, such as the time of day and day of the week. 
Thus, the communications link establishing means can 
sequentially alert die telephone assodaied with the sub- 
scriber according to the prioritized routing list which was 
effective at the time that the calling party placed the tele- 
phone call. 

As an example, a first prioritized routing list can be 
maintained for a subscriber such that telephone calls placed 
to the predetermined telephone nimiber associated with the 
subscriber between the hours of 7:00 a.in- and 6:00 p.m will 
be routed according to the first routing list. A second 
prioritized routing list can also be maintained such that 
telephone calls placed to the predetermined number associ- 
ated with the subscriber between the hours of 6:00 p.m. and 
7:00 a.m. can be routed according to the second routing list. 
Thus, the subscriber's home telephone can be assigned 
either a relatively low priority or can be removed altogether 
from the first prioritized routing list since the subscriber is 
typically away froni their residence during the effective 
hours of the first routing list Likewise, the subscriber's 
woric telephone can be either assigned a relatively low 
priority or can be removed altogether from the second 
routing list since the subsoiber is genially not at their place 
of business, during the effective hours of the second routing 
list. 

In addition to maintaining multiple prioritized routing 
lists to each day, the prioritized routing list 38 can include 
different prioritized routing lists for the different days of the 
week. For example, different routing lists can be maintained 
for weekdays and weekends since the subscriber will typi- 
cally be at their place of business more frequenUy during the 
weekdays and their residence more frequentiy during die 
weekend. Therefore, the system and metiiod of the present 
invention can be even more specifically tailored for a 
subscriber to create even greater efficiencies by using mul- 
tiple prioritized routing lists for the subscriber. 

In the drawings and the specification, there has been set 
forth preferred embodiments of the invention and, although 
specific terms are employed, the terms are used in a generic 
and descriptive sense only and not for purpose of limitation, 
the scope of the invention being set forth in the following 
claims. 

That which is claimed is: 

1. A cellular radio comnmiucations system comprising: 
a prioritized routing list of a plurality of telephone num- 
b^ wherein each telq)honc number is assigned to a 
telephone associated with a predetermined subscriber 
of the cellular radio commuiucations system; 
communications link establishing mearis, responsive to 
said prioritized routing Ust, for establishing a commu- 
nications link between a source telephone placing a 
telephone call and a pred^ennined telephone ntmibcr 
associated with the predet^mined subscriber whodn 
said connnunications link establishing means sequen- 
tially alerts the telephones associated with the predc- 
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termined subscriber according to said prioritized rout- 
ing list of telephone numbers associated with the 
predeterraiiied subscriber; and 

reprioritizing means, responsive to said communications 
link establishing means, for sorting said prioritized 5 
routing list of telephone numbers associated with the 
predetermined subscriber such that the telephone &om 
which the subscriber responded to the alert is assigned 
the highest priority and is initially alened by said 
comnmnications link establishing means in response to iq 
a next telephone call placed to the predetermined 
telephone number associated with the subscriber, 

wherein said reprioritizing means comprises means for 
sorting said prioritized routing list of telephone num- 
bers associated with the predetermined subscriber after 
the subscriber places a telephone call from an associ- 
ated telephone such that the telephone horn which the 
subscriber placed the telephone call is assigned the 
highest priority and is initially alerted by said commu- 
nications link establishing means in response to a next 
telephone call placed to the predetennined telephone 
nimiber assod^ed with the subscriber. 

2. A cellular radio conununications system according to 
daim 1 wherein said prioritized routing list of telephone 
ntunbeis includes a listing of telephone numbers ranked 
from a highest priority to a lowest priority, and wherein said 25 
reprioritizing means comprises rai^dng means for designat- 
ing the telephone number assigned to the telephone from 
which the subscriber responded to the alert with the highest 
priority of the prioritized routing list and for maintaining the 
relative rankings of the telephone numbers assigned to the 30 
other tdephones assodated with the subscriber from which 
the subscriber did not respond to the alert 

3. A cellular radio commmiications system according to 
claim 1 wherein said commimications lick establishing 
means comprises timer means for determining if the sub- 3^ 
scriber has responded to an alert of a first telephone asso- 
dated with the subscriber within a predetennined time 
period such that said communications link establishing 
means can alert a second telephone assodated with the 
subscriber according to said prioritized routing list if the ^ 
subscriber has not responded to the alert of the first tele- 
phone. 

4. A cellular radio commtmications system according to 
daim 1 wherein said reprioritizing means con^prises tele- 
phone number determining means for determining the tele- ^ ^ 
phone number assigned to the telephone &om which the 
subscriber responded to the alert 

5. A cellular radio communications system according to 
daim 1 further comprising: 

a cellular radio netwoik assodated with said prioritized 50 
routing list, said communications link establishing 
means and said r^jrioritizing means; and 
. a plurality of cellular telephones responsive to said cel- 
lular radio network. 

6. A cellular radio communications system according to ss 
daim 5 further comprising a feature node, responsive to said 
cellular radio networic, for providing predetermined func- 
tions to said plurality of cellular telephones. • 

7. A cellular radio conuntmications system according to 
daim 6 wherein said feature node includes said prioritized 60 
routing list, said communications link establishing means 
and said reprioritizing means. 

8. A cellular radio communications system according to 
daim 5 further comprising a mobile switching center, 
responsive to said cellular radio network, for processing and 65 
storing data related to the subscribers of said cellular radio 
network. 
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9. A cellular radio communications system according to 
claim 8 wherein said mobile switching center includes said 
prioritized routing list, said communications link establish- 
ing means and said reprioritizing means. 

10. A cellular radio communications system according to 
claim 1 further con^msing: 

a phu^ty of prioritized routing lists, each prioritized 
routing list induding a listing of a plurality of tele- 
phone immbers assigned to telephones assodated with 
the predetermined subscriber, each prioritized routing 
list also associated with a predetermined time period 
during which the prioritized routing list is effective; and 

clock means for maintaining a current reference time; 

wherein said conmdunicadons link establishing means is 
responsive to both said plurality of prioritized routing 
lists and said dock means such that the telephones are 
sequentially alerted according to the prioritized routing 
list which is effective at the time at which the source 
telephone placed the tdephone call. 

11. A mobile telephone switching office of a cellular radio 
communications system for processing and storing data 
related to the subscribers of the cellular radio coirununica- 
tions system, the tdephone mobile switching office com- 
prising: 

a prioritized routing list of a plurality of telephone num- 
bers wherein each telephone number is assigned to a 
telephone assodated with a predetermined subscriber 
of said cellular radio communications system; 

communications link establishing means, responsive to 
said prioritized routing list, for establishing a commu- 
nications link between a source telephone placing a 
telephone call and a predetennined telephone number 
assodated with the predetermined subscriber wherein 
said communications link establishing means sequen- 
tially alerts the telephones associated with the prcd^- 
termined subscribo* according to said prioritized rout- 
ing list of telephone numbers assodated with the 
predetermined subscribe, and 

reprioritizing means, responsive to said communications 
link establishing means, for sorting said prioritized 
routing list of telephone numbers assodated with the 
predetermined subscriber such that the telephone from 
which the subscriber responded to the alert is assigned 
the highest priority and is initially alerted by said 
communications lii^ establishing means in response to 
a next telephone call placed to the predetermined 
telq)hone number associated with the subscriber; 

wherein said reprioritizing means courses means for 
sorting said prioritized routing list of tdephone num- 
bers associated with the predetermined subscriber after 
the subscriber places a telephone call £rom an assod- 
ated tdephone such that the telephone from whidi the 
subscriber placed the tdephone call is assigned the 
highest priority and is initially alerted by said commu- 
nications link establishing means in response to a next 
telephone call placed to the predetermined telephone 
number associated with the subscriber. 

12. A mobile tdephone switching ofiEce according to 
claim 11 whodn said prioritized routii^ list of tdephone 
mmobers includes a listing of tdephone numbers racked 
fipom a highest priority to a lowest priority, and wherein said 
reprioritizing means coniqirises ranking means for designat- 
ing the telephone runnber assigned to the telephone firpm 
which the subscribe responded to the alert with the M^est 
priority of the prioritized routing list and for maintaimng the 
relative rankings of the telephone mmibers assigned to the 
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other telephones associated with the subscriber from which 
the subscriber did not respond to the alert. 

13. A mobile telephone switching office according to 
claim 11 wherein said communications link establishing 
means comprises timer means for determining if the sub- 5 
scriber has responded to an alert of a first telephone asso- 
ciated with the subscriba- within a predetermined time 
period such that said conmiunications link estabhshing 
means can alert a second telephone associated with the 
subscriber according to said prioritized routing list if the 
subscriber has not responded to the alert of the first tele- 
phone. 

14. A mobile telephone switching office according to 
claim 11 further con^)rising: 

a plurality of prioritized routing lists, each prioritized ^5 
routing list including a listing of a plurality of tele- 
phone numbs? assigned to telephones associated with 
the predetermined subscriber, each prioritized- routing 
list also associated with a predetermined time period 
during which the prioritized routing list is effective; and 20 

clock means for maintaining a current reference time; 

wherein said commimications link establishing means is 
responsive to both said plurality of prioritized routing 
lists and said clock means such that the telephones are 
sequentially alerted according to the prioritized routing 25 
list which is effective at the time at which the source 
telephone placed the telephone call. 

15. A feature node for providing predetermined functions 
to a plurality of cellular telephones of a cellular radio 
communications system, the feature node comprising: 

a prioritized routing list of a plurality of telephone num- 
bers wherein each telephone number is assigned to a 
telephone associated with a predetermined subscriber 
of said cellular radio communications system; 

communications link establishing means, responsive to 
said prioritized routing list, for establishing a commu- 
nications link between a source telephone placing a 
telephone call and a predetermined telephone number 
associated with the prcdetennined subscriber wherein ^ 
said communications link establishing means sequen- 
tially alerts the telephones associated with the prede- 
termined subscriber according to said prioritized rout- 
ing list of telephone numbers associated with the 
predetermined subscriber; and 

reprioritizing means, responsive to said communications 
link establishing means, for sorting said prioritized 
routing list of telephone numbers associated with the 
predetermined subscriber such that the telephone from 
which the subscriber responded to the alot is assigned 50 
the highest priority and is initially alerted by said 
communications link establishing means in response to 
a next telephone call placed to the predetcnnined 
telephone number associated with the subscriber; 

wherein said reprioritizing means comprises means for 55 
sorting said prioritized routing list of telephone num- 
bers associated with the predetermined subscriber after 
the subscriber places a telephone call from an associ- 
ated telephone such that the telephone from which the 
subscriber placed the telephone call is assigned the 60 
highest priority and is initially alerted by said conmiu- 
nications link establishing means in response to a next 
telephone call placed to the predetermined telejdione 
nuimber assodated with the subsoibcr. 

16. A feature node according to claim 15 wherein said 65 
prioritized routing list of tdephone numbers includes a 
listing of telephone nimibers ranked from a hig^t priority 



16 

to a lowest priority, and wherein said reprioritizing means 
comprises ranking means for designating the telephone 
number assigned to the telephone from which the subscriber 
responded to the alert with the highest priority of said 
prioritized routing list and for maintaining the relative 
rankings of the telephone numbers assigned to the other 
telephones associated with the subscriber from which the 
subscriber did not respond to the alert 

17. A feature node according to claim 15 wherein said 
communications link establishing means comprises timer 
means for determining if the subscriber has responded to an 
alert of a first telephone associated with the subscriber 
within a predetermined time period such that said commu- 
nications link establishing means can alert a second tele- 
phone associated with the subscriber according to said 
prioritized routing list if the subscriber has not responded to 
the alert of the first telephone. 

18. A feature node according to claim 15 further com- 
prising: 

a plurality of prioritized routing lists, each prioritized 
routing list including a listing of a plurality of tele- 
phone numbers assigned to telephones associated with 
the predetermined subscriber, each prioritized routing 
list also associated with a predetermined time p^od 
during which the prioritized routing list is effective; and 

clock means for maintaining a current reference time; 

wherein said commimications link establishing means is 
responsive to both said plurality of prioritized routing 
lists and said clock means sach that the telephones are 
sequentially alerted according to the prioritized routing 
list which is effective at the time at which the source 
telephone placed the telephone call. 

19. A method of sorting a prioritized routing list of 
telephone numbers assigned to a plurality of telephones 
associated with a predetermined subscriber of a cellular 
radio communications system, the method comprising the 
steps of: 

sequentially alerting the telephones associated with the 
predetermined subscriber according to the prioritized 
routing list of telephone numbers associated with the 
predetermined subscriber, and 

reordering the prioritized routing list of telephone num- 
bers associated with the predetemuned subscriber such 
that the telephone number of the telephone from which 
the subscriber responded to the al^ is assigned the 
highest priority and will be initially alerted in response 
to the next telephone call placed to the predetermined 
telephone number associated with the subscriber; 

wherein the prioritized routing list of telephone numbers 
includes a listing of telephone nimibers ranked from a 
highest priority to a lowest priority, and wherein said 
reordering step comprises the step of designating the 
telephone number of a telephone associated with the 
subscriber frx>m which the subscriber placed a tele- 
phone call with the highest priority and maintaining the 
relative rankings of the telephone numbers assigned to 
the other tel^hones associated with the subscriber 
from which the subscriber did not place the telephone 
call. 

20. A method for sorting a prioritized routing list of 
telephone numbers according to claim 19 wherein the pri- 
oritized routing list of telephone numbers includes a listing 
of telephone numbers ranked from a highest priority to a 
lowest priority, and wherein said reordering step comprises 
the steps of designating the telephone number assigned to 
the telephone from which the subscriber responded to the 
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alert with the highest priority of the prioritized routihg list 
and maintaining the relative rankings of the telephone 
numbers assigned to the other telephones associated with the 
subscriber £rom which the subscriber did not respond to the 
alert 5 

21. A method for sorting a prioritized routing list of 
telephone number according to claim 19 further comprising 
the step of establishing a communications link between a 
source, telephone placing a telephone call and a predeter- 
mined telephone number associated with the predetermined 
subscriber and the predetermined subscriber when the sub- '® 
scriber responds to an alert of an associated telephone. 

22. A method for sorting a prioritized routing list of 
telephone numbers according to daim 19 wherein said step 
of establishing a communications link comprises the steps 
of: ,5 

determining if the subscriber has responded to an alert of 
a first telephone associated with the subscriber within a 
predetermined time period; and 

if the subscriber has not responded to the alert of the first 
telephone, alerting a second telephone associated with 20 
the subscriber according to the prioritized routing list. 

23. A method for sorting a prioritized routing list of 
telephone numbers according to claim 19 wherein the cel- 
lular radio cominunications system includes a plurality of 
prioritized routing lists, each prioritized routing list includ- 25 
ing a listing of a plurality of telephone numbers assigned to 
telephones associated with the predetermined subscriber, 
each prioritized routing list also associated with a predeter- 
mined time period during which the prioritized routing list 

is effective, the method furthex comprising the step of 
maintaining a current reference time. 

24. A method for sorting a prioritized routing list of 
telephone numbers according to claim 23 wherein said 
sequential alerting step comprises the steps of: 

determining the prioritized routing list which is effecdve 
at the time a telephone call was placed to the prede- 
termined subscriber, and 

sequentially alerting the telephone associated with the 
predetermined subscriber according to the effective 
prioritized routing list ^ 

25. A method for sorting a prioritized routing list of 
telephone numbers according to claim 19 further comprising 
the step of determining the telephone number assigned to the 
telephone &om which the subscriber responded to the alert. 

26. A cellular radio communications system comprising: 
a prioritized routing list of a plurality of telephone num- 
bers wh^idn each telephone number is assigned to a 
telephone, associated with a predetermined subscriber 
of the cellular radio communications system; 

communications link establishing means, responsive to 50 
said prioritized routing list, for establishing a commu- 
nications link between a source tel^hone placing a 
telephone call and a predetermined one of said assigned 
telephone numbers wherein said communications link 
establishing means sequentially alerts the telephones 55 
associated with the predetermined subscriber according 
to said prioritized routing list of telephone numbers 
assodated with the predetermined subscriber; and 

reprioritizLng means, responsive to said communications 
link establishing means, for sorting said prioritized 60 
routing list of telephone numbers assodated with the 
predet^mined subscriber such that the telephone fipom 
which the subscriber responded to the alert is assigned 
the highest priority and is initially al^ted by said 
communications link establishing means in response to 65 
a next telq)hone call placed to the predetermined 
tdephone number associated with the subscriber. 
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27. A cellular radio communications system according to 
claim 26 whoein said predetermined assigned telephone 
number is assigned to a cellular radiotelephone assigned to 
the predetermined subsoibo-. 

28. A mobile telephone switching ofBce of a cdlular radio 
coiimiunications system for processing and storing data 
related to the subscribers of the cellular radio communica- 
dons system, the telephone mobile switching of5ce com- 
prising; 

a prioritized routing list of a plurality of tdephone num- 
bers wherein each telephorie number is assigned to a 
telephone associated with a predetermined subscribe 
of said cellular radio communications system; 

communications link establishing means, responsive to 
said prioritized routing list, for establishing a conmiu- 
nications link between a source telephone pladng a 
tdephone call and a predetermined one of said assigned 
tdephone numbers wherein said communications link 
establishing means sequentially alerts the telephones 
assodated with the predetermined subscriber according 
to said prioritized roudng list of tdephone numbers 
assodated with the predetermined subscriber; and 

reprioritizing means, responsive to said communications 
link establishing means, for sorting said prioritized 
routing list of tdephone numbers assodated with the 
predetermined subscriber such that the telephone from 
which the subscriber responded to the alert is assigned 
the highest priority and is initially alerted by said 
conmiunications lirik establishing means in response to 
a next telephone call placed to the predetermined 
telephone number associated with the subsoibet 

29. A mobile tdephone switching office according to 
claim 28 wherein said predetemsined assigned telephone 
number is assigned to a cellular radiotelephone assigned to 
the predetermined subscriber. 

30. A feature node for providing predetermined functions 
to a plurality of cdlular tdephones of a cellular radio 
conmiunications system, the feature node comprising: 

a prioritized routing list of a plurality of tdephone num- 
bers wherdn each tdephone number is assigned to a 
telephone associated with a predetermined subscriber 
of said cellular radio communications system; 

communications link establishing means, responsive to 
said prioritized routing list, for establishing a commu- 
rucations link between a source tdq}hone placing a 
tdephone call and a predetermined one of said assigned 
tdephone numbers wherein said comnmnications link 
establishing means sequentially alerts the telephones 
assodated with the predetermined subscriber according 
to said prioritized routing list of telephone numbers 
assodated with the predetermined subscriber; and 

reprioritizing means, responsive to said cominunications 
link establishing means, for sorting said prioritized 
routing list of telephone numbers assodated with the 
predetermined subscriber such that the tdephone &am 
which the subscriber responded to the alert is assigned 
the highest priority and is initially aloted by said 
communications link establishing means in response to 
a next tdephone call placed to the predetemdned 
telephone number associated with the subscriber. 

31. A feature node according to daim 30 wherein said 
predetenrdned assigned tdephone mimber is assigned to a 
cellular radiotdephone assigned to the predet^mined sub- 
scriber. 
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(57) ABSTRACT 

A method of and system for providing special call process- 
ing based upon called party sped&ed masks and the status of 
electronic mail, electronic calendar, and voice mail items 
associated with the called party and a calling party receives 
a request to set up a call between a calling party number and 
a called party number. The system determines if the called 
number is associated with a mask entry that matches the 
calling number. If so, the system provides special processing 
of the call based upon the matching mask entry. The mask 
entry may be specified by digits and or wild card characters. 
Special processing is specified by a disposition code in the 
matching mask entry. If the called number is not associated 
with a mask entry that matches calling number, the system 
determines if the called party has a call priority setting set to 
on for at least one of electronic mail, electronic calendar, or 
voice mail priority processing. If so, the system determines 
the status of the at least one electronic mail, electronic 
calendar, and voice mail between the called party and said 
calling party, and processes the call based upon the status. 

20 Claims, 12 Drawing Sheets 
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AfETHOD AND SYSTEM FOR PRIORITY 
CALL PROCESSING 

CROSS-REFERENCE TO RELATED 
APPUCAHONS 

The present application is related to application Ser. No. 
09/412;269, filed Oct. 5, 1999, tided PRIORITY CALL 
PRECESSING BASED ON PHONE MAIL MESSAGES, 
application Ser. No. 09/441,008, filed Nov. 16, 1999, titled 
METHOD AND SYSTEM FOR PRIORITY CALL PRE- 
CESSING BASED UPON ELECTRONIC CALENDAR 
STATUS, and appUcadon Ser. No. 09/466,024, filed Dec. 17, 
1999, titled METHOD AND SYSTEM FOR PRIORITY 
CALL PRECESSING BASED UPON ELECTRONIC 
MAIL STATUS, the disclosure of each of which is incor- 
porated herein by reference, 

BACKGROUND 

The present invention relates generally to the field of 
telephone and electronic ofiBce integration, and more par- 
ticularly to a method of and system for providing priority 
call processing based upon voice mail, electronic calendar, 
and electronic mail status of a calling party or a called party. 

Current telephone systems, implemented in circuit 
switched environments, such as the public switched tele- 
phone network (PSTN) or private branch exchange (PBX) 
networks, or in packet switched environments, such Internet 
protocol (IP) telephony systems, provide many options for 
enhancing the usefulness of the system to users. For 
example, voice mail enables users to have their calls 
answered by an automated system that records a voice 
message from the calling party if the called party is unavail- 
able or desires not to take the call. Call forwarding allows a 
user to have calls to their number forwarded to another 
number. Call forwarding can be combined with voice mail 
so that a user can have calls forwarded automatically to 
voice mail. Certain telephone devices include a do not 
disturb (DND) key that is used to automatically forward 
calls to voice mail, a secretary, or a message center. 

Voice mail and call forwarding thus enable a user not to 
be disturbed duiring meetings or during periods when the 
user wishes to work without being interrupted with tele- 
phone calls . However, there arc times that a user would like 
to receive certain priority calls at the same time the user 
wishes not to be bothered with normal calls. For example, a 
user may have a meeting scheduled in the recent past or near 
future with another party and expect a call from that party 
regarding the meeting. Similarly, the user may have left an 
important voice mail message for another party and expect 
a call from that party. Additionally, the user may send a 
priority or urgent electronic mail item and expect a call from 
the recipient. Also, the user may simply wish to receive calls 
fxom certain callers or classes of callers at any time. In such 
cases, the user might wish not to receive most calls, but the 
user would certainly want to speak immediately to a priority 
party. Currently, the user must either receive all calls, or 
monitor his or her voice mail box for messages from the 
other party. If a caller ID display is available, the calling 
party must be calling from a recognized phone for the called 
party to be able to recognize the caller ID. 

SUMMARY 

The present invention provides a method of and system 
for providing special call processing based upon called party 
specified masks and the status of electronic mail, electronic 
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calendar, and voice mail items associated with the called 
party and a calling party. Briefly stated, the system receives 
a request to set up a call between a calling party number and 
a called party number. The system determines if the called 

5 number is associated with a mask entry thai matches the 
calling number. If so, the system provides special processing 
of the call based upon the matching mask entry. The mask 
entry may specified by digits and or wild card characters. 
Special processing is specified by a disposition code in the 

10 matching mask entry. 

If the called number is not associated with a mask entry 
that matches calling number, the system determines if the 
called party has a call priority setting set to oo for at least one 
of electronic mail, electronic calendar, or voice mail priority 

15 processing. If so, the system determines the status of the at 
least one electronic mail, electronic calendar, and voice mail 
between the called party and said calling party, and pro- 
cesses the call based upon the status. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a circuit switched network 
according to the present invention. 

FIG. 2 is a block diagram of a packet switched network 
25 according to the present invention. 

FIGS. 3 A and 38 comprise a flowchart of voice mail 
administration processing according to the present inven- 
tion. 

FIGS. 4A and 4B comprise a flowchart of call processing 
according to the present invention. 

FIGS, 5A, 5B, and 5C comprise a flowchart of mask 
processing according to the present invention. 

FIG. 6 is a flowchart of voice mail priority processing 
35 according to the present invention. 

FIG. 7 is a flowchart of electronic mail priority processing 
according to the present invention. 

FIG. 8 is a flowchart of calendar priority processing 
according to the present invention. 

40 

DETAILED DESCRIPTION 

Referring now to the drawings, and first to FIG. 1, a 
circuit switched embodiment of the present invention is 
designated generally by the numeral 11. System 11 is 
implemented in a private telephone network that accesses 
the public switched telephone network (PSTN) 13 through a 
private branch exchange (PBX) switch 15. 

System 11 includes a plurality of telephone devices, 

50 including a calling party telephone 17 and a called party 
telephone 19, connected to PBX 15. CaUing party telephone 
17 and called party telephone 19 are each associated with a 
respective user identified by a telephone nimibcr or exten- 
sion. According to the present invention, each user is also 

55 associated with a personal computer Thus, a user of calling 
party telephone 17 is associated with a calling party personal 
computer 21. Similarly, user of called party telephone 19 is 
associated with a called party personal computer 23. Per- 
sonal computers 21 and 23 for each identified by a network 

^0 address and an electronic mail address associated with their 
respective users. According to the present invention, tele- 
phones 17 and 19 are interfaced to personal computers 21 
and 23, respectively, by a suitable communications 
interface, such as an M-WAVE (TM) or ROLM244 PC (TM) 

65 interface, in a marmcr well known to those skilled in the art. 
The telephone portion of system 11 inchides a voice mail 
platform 25 interfaced to PBX 15, in the manner well known 
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to those skilled in the art. Voice mail platform 25 cooperates 
with PBX 15 to provide standard voice mail services as well 
as enhanced integrated telephone and electronic ofiBce ser- 
vices according to the present invention. Voice mail platform 
25 includes an administrative interface that is preferably 
implemented in a voice response unit that enables users to 
administer their voice mail boxes in the manner well known 
to those skilled in the art. As will be explained in detail 
hereinafter, the administrative interface of voice mail plat- 
form 25 enables users of system 11 to administer call 
processing according to the present invention. 

Personal computers 21 and 23 operate in local area 
network (LAN) environment 27. LAN 27 is preferably 
interfaced to a wide area network or to the Internet (neither 
shown). LAN 27 includes an electronic mail server 29 and 
an address book server 31. Electronic mail server 29 and 
address book server 31 provide standard electronic mail and 
address book services, respectively. Electronic mail server 
29 and address book server 31 also provide services accord- 
ing to present invention PBX 17 through suitable application 
programming interfaces (APIs), as will be explained detail 
hereinafter. 

LAN 27 also includes an electronic calendar server 33. 
Electronic calendar server 33 provides standard electronic 
calendar services. Electronic calendar server 33 also pro- 
vides services according to present invention PBX 15 
through suitable application programming interfaces (APIs), 
as will be explained detail hereinafter. 

Referring now to FIG. 2, the present invention also 
operates in a packet switched telephone system such as an 
Internet protocol (IP) telephone network 41. In network 41, 
calls are set up using a signaling protocol such as session 
initiation protocol (SIP) or H.323 protocol. After setup, calls 
are transported across Internet 43 using a protocol such as 
real-time transport protocol (RTP), or the like. Calls can be 
made between calling parties and called parties across 
Internet 43 using Web phone enabled personal computers, 
such as personal computers 45 and 47, and Internet phone 
devices, such as IP phone 49. A call manager 51, which in 
the preferred embodiment includes a SIP proxy server, 
provides services such as local number portability, call 
forwarding, quality of service, and other services during call 
setup. Network 41 is interfaced to public switched telephone 
networks 53 and 55 through IP telephony gateways 57 and 
59, respectively. Thus, calls can be made between IP tele- 
phony users and PSTN tisers. 

In network 41, such services as voice mail and electronic 
mail, address book, and calendar are provided by applica- 
tions that reside on servers or personal computers. Voice 
mail and electronic mail, calendar, and address book appli- 
cations may be implemented in a shared client-server 
environment, or they may be implemented as stand-alone 
applications on an individual personal computer. In any 
event, and as will be apparent to the ^led in the art, 
suitable APIs are provided according to present invention to 
integrate the voice mail and electronic mail, calendar, and 
address book fimctions. 

Referring now to FIG. 3, there is shown a flowchart of 
voice mail administration processing according to one 
embodiment of the present invention. The embodiment of 
FIG. 3 finds particular application in the circuit switched 
environment of FIG. 1. The administration interface of the 
voice mail system provides a user interface by which the 
user can interact with the system of the present invention. In 
FIG. 3, the user connects to the administration interface by 
telephone, as indicated at block 71. As is well known to 
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those skilled in the art, the user connects to the administra- 
tion interface by dialing a particular number or extension. 
The administration interface includes a voice response unit 
that guides the user through audio menus. 

After the user has connected to the administration 
interface, the system tests, at decision block 73, if the current 
session is the user's first visit to the administrative interface. 
If so, the system sets a default delivery lag time, at block 75. 
The system of the present invention treats, as priority, 
recently delivered voice mail and electronic mail items. 
According to the present invention, voice and elccU^onic 
mail items delivered within the delivery lag time prior to the 
time that a particular call is initiated are considered recently 
delivered and deemed to be priority mail items. Also, if the 
user has not previously visited the administration interface, 
the system the system sets a default calendar lag lime, at 
block 76. 

The system of the present invention, also treats, as 
priority, calendar events, such as meetings and conferences, 
involving the calling party and the called party that are 
scheduled to commence near the time of the call. More 
specifically, events scheduled later than a particular time 
prior to the call are deemed to be priority events. The 
particular time is defined by the calendar lag time. As will 
be explained, events later than the calendar lag time trigger 
priority call processing according to the present invention. 

If, at decision block 73, the user has previously visited the 
administration interface, the system clears out obsolete log 
items according to the relevant dehvery lag time, at block 
77. According to the present invention, the voice mail and 
electronic mail logs are maintained. Thus, delivery lag time 
is managed with respect to the electronic mail and voice mail 
logs. 

After clearing out obsolete log items, at block 77, the user 
navigates through the interface, as indicated generally at 
block 78. During navigation, the user is presented with 
prompts to enter responses to menu items. Typically, a user 
can exit or quit the administration interface by entering a 
termination request or by hanging up. If, at decision block 
79, the system determines the user has elected to quit, the 
administrative interface is terminated, at block 81, and FIG. 
3 processing ends. 

If, at decision block 83, it is determined the user wants to 
modify voice mail priority handling, the user is prompted to 
specify ON or OFF for voice mail priority call handling, at 
blodc 85. As wiU be explained in detail hereinafter, if the 
user specifies ON for priority handling, then calls will 
receive priority processing according to present invention. If 
the user specifies OFF, then calls will be processed normally. 
In similar fashion, if at decision block 87 it is determined the 
user entered a DTMF signal indicating the user's desire to 
modify electronic mail priority handling, the user is 
prompted to specify ON or OFF for electronic mail priority 
call handling, at block 89. Finally, if at decision block 91 it 
is determined the user entered the user's desire to modify 
electronic calendar priority handhng, the user is prompted to 
specify ON or OFF for electronic calendar priority call 
handling, at block 93. 

According to the present invention, a user can modify the 
e-mail delivery or calendar lag times. If, at decision block 
95, it is determined that the user entered the user's desire to 
modify delivery lag time, the system prompts the user to 
enter a delivery lag time, at block 97. For example, the user 
may be prompted to enter digits corresponding to a number 
of days and/or hours. Similarly, if at decision block 99 it is 
determined that the user entered the user's desire to modify 
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calendar lag time, the system prompts the user to enter a mask table, at block 123. Then, processing continues at 

calendar lag time, at block 101. Again, the user may be block 78 of HG. 3 A- If, as determined at decision block 103, 

prompted to enter digits corresponding to a number of days the user does not choose to modify a number predicate, the 

and/or hours. user may perform other administration functions that are 

In addition to call priority processing based upon voice 5 typical in currently existing voice mail systems, as indicated 

mail and electronic mail or calendar status, the present at block 125. RG. 3 processing continues until the user quits 

invention enables call priority processing based upon the at decision block 79. 

identity of a caller or a class of callers. The present invention Referring now to FIG. 4, there is shown a flowchart of call 

allows a user to define a mask table containing caller ID processing according to the present invention. The present 

masks that are compared to incoming caller IDs for the lo invention may be implemented in connection with a termi- 

purpose of determining priority. Additionally, according to nating switch or terminating PBX, in a circuit switched 

the present invention, the user is able to use wild card telephony environment, or in connection with a terminating 

characters to broaden the class of caller IDs that will satisfy personal computer in an IP telephony environment. When a 

a predicate. For example, a user may specify the following call is received, the terminating switch. PBX, or personal 

mask predicates: 15 computer determines the called number, at block 127. 

56#9 All extensions with 56X9. where X is any digit; According to the present invention, the sysiena clears out 

214-* All callers in the 214 area code; or k!^^T^J''Ik'''°^ '° ihe dehvery lag tmie, at 

^r^f^^'^A*Au 11 • .u icnn J j.u oi>4 block 129. Then, thc system accesscs thc Call party's pHOHty 

609-234-* All caUers m the 609 arta code and the 234 ^^^^^^^ ^^^^ ^^^^^^ ^^^^ 133. the called 

service area. ... 20 party has mask table entries, then the system performs mask 

Moreover, accordmg to the present mvention, a t^r may ^.o^^sing. as indicated generally at block 135 and shown in 

specify how to process a call that matches a particular mask detail in FIG 5 

entry. For example a user can create a mask entry for his Referring now to FIG. 5, the system sets the number equal 

home phone number, thereby makmg calls from home ^ ^^^^^ ^^^^ ^ ^^^^ 

pnority calls However, the user may w^h to Imnt pnonty ^^^^^ ^ ^^^^ ^^^^^^ ^^^^^ 

processing of cdls from home. In the preferred embodunent. ^^^^^ ^ ^^^^ ^ g^^^ ^^^^ 

at least the foUowmg enumerations of priority handlmg ^^^^^ ^^^^ ^^^^^^^ ^^^^ 1^ ^^^^ 

types are defined. ^^^^ decision block 145, if aU mask entries for the 

l=Call invokes caU waiting processmg if busy, and call ^^^^^ ^^^^ searched. If so, the system tests, at 

nngs called number if forwarded and not busy; 3^ decision block 147, if at least one forwarded number has 

2-Callringscallednumberif not busy, and call forwards ^een produced. If so, the system provides normal call 

to voice mail if busy; forwarding processing, at block 149, and processing returns 

3=CalI forwards to voice mail; to FIG. 4A. If. at decision block 147, at least one forwarded 

4=Call forwards to specified number (Forwarding num- number has not been produced, then processing returns to 

bers are then searched in the mask table for correspond- 35 FIG. 4A, 

ing priority processing. Thus, the mask table is con- Referring again to decision block 145, if all mask table 

tinually searched for each forwarded number until a entries for the number have not been searched, the system 

priority setting other than 4 is found or there is no tests, at decision block 151, if the caller ID number satisfies 

match in the table for the currently searched number); the current mask table entry. If not, processing continues at 

5=Call provides busy signal processing to the calling 40 block 143. Processing loops through the mask table entries 

parly. for the number imtil either the caller ID number satisfies the 

Thus, referring to FIG. 3B, if at decision block 103 it is current mask table entry, at decision block 151, or all ma^ 

determined that the user entered DTMF signals indicating table entries for the number have been searched, at decision 

the user's desire to modify a number predicate, the user is blodc 145. 

prompted to annotate current configurations (i.e. mask 45 If, at decision block 151, the caller ID number satisfies the 

entries) with a disposition enumeration, add a configuration current mask entry, then the system determines the type of 

entry, or delete a configuration entry. If, at decision block call processing for the call, based upon the disposition code 

105, it is determined that the user has chosen to annotate associated with the mask entry. If, at decision block 153, the 

current configurations, the user is prompted to sequentially ctirrent mask entry specifies disposition code 1, which 

annotate mask entries with assigned enumeration values, at 50 invokes call waiting processing if busy and rings called 

block 107. The system tests, at decision block 109, if all number if forwarded and not busy, processing proceeds to 

entries have been annotated or the user has exited annola- FIG. 5C. The system tests, at decision block 155, if the 

lion. If not, processing continues at block 107. If, at decision called number is forwarded. If so, the system overrides call 

block 109. all entries have been annotated or the user has forwarding and rings the called number a specified number 

exited annotation, then processing continues at block 78 of 55 of rings as though not forwarded, at block 157. If, at decision 

FIG. 3 A. block 159, the called number is answered with the specified 

If, at decision block Ul, it is determined that the user has number of rings, the call proceeds, as indicated at block 161. 

chosen to add a configuration entry, the system prompts the If. at decision block 159, the called number is not answered 

user to specify a caller ID mask at block 113, in the manner with the specified number of rings, the system forwards the 

described above. Then, the system prompts the user to 60 call as originally indicated, at block 161. 

enable or disable priority at block 115. Then, the system Returning to decision block 155, if the called number is 

adds the mask configm-ation to the mask table, at block 117, not forwarded, then the system tests, at decision block 165, 

and processing continues at block 78 of FIG. 3A. If. at if the called number is busy. If so, the system performs 

decision block 119, it is determined that the user has chosen priority call waiting, at block 167. If so, the system provides 

to delete a configuration entry, the system prompts the user 65 priority tones, at blodc 141, and performs call waiting 

to specify a correlation enumeration, at block 121, and the functionality, at block 143. Priority call waiting according to 

system deletes the specified mask configuration from the the preferred embodiment includes providing priority tones, 
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which comprise a signal or announcement to the called party 4A. A log item exits if the called party has answered a 

that a priority call is waiting. The system performs call confirm on delivery (COD) electronic mail item from the 

waiting functionality so that the called party can answer the called party within the delivery lag time. If, at decision blodc 

priority call. If, at decision block 165, the number is not 213, a log item does not exist from the calling party, then the 

busy, the call takes place in the usual manner, as indicated 5 system accesses the called party's unanswered outbound 

at block 169. COD mail items, at block 217. Then, the system tests, at 

Referring again to decision block 153 of FIG. 5A, the decision block 219, if there are any unanswered COD 

disposition code does not equal 1, then processing proceeds electronic mail items from the called party to the calling 

to FIG. 5B. The system tests, decision block 171 if the party. If so, the system set priority processing to YES, at 

disposition code to the mask entry is 2. If, at decision block lO blodc 215, and processing returns to FIG. 4A. If, at decision 

173, the called number is not busy, then the system rings the blodc 219, there are no unanswered COD items, then ibe 

called number, at block 175. If the called number is busy, system accesses the called party's priority repository or 

then the system forwards the call to voice mail, at block 177. repositories and tests, at decision block 221, if the repository 

If, at decision block 179, the disposition code of the mask contains any electronic mail items to or from the calling 

entry is equal to 3, the system routes the caD to voice mail, 15 party. Apriority repository is a folder or the like into which 

as indicated block 181, even if the called number is for- a user places priority electronic mail items. If so, the system 

warded to an other number or not busy. If, at decision block sets priority processing to YES, at block 215, and processing 

183, the disposition code of the mask entry is 4, then the returns to FIG. 4A. If not, the system sets priority processing 

system sets the number (see block 137 of FIG. 5 A) equal to to NO, at block 223, and processing returns to FIG. 4A. 

the forwarding munber, at block 185, and processing pro- 20 Referring again to FIG. 4A, the system tests, at decision 

ceeds back to block 139 of FIG. 5A. According to the blodc 225, if priority processing is set to YES. If so, 

present invention, forwarding numbers are searched in the processing continues to FIG. 4B. If not, the system tests, at 

mask table for corresponding priority processing. Thus, the decision block 227, if electronic calendar priority is set to 

mask table is continually searched for each forwarded ON. If so, processing proceeds to FIG, 8, as indicated 

number until at a priority setting other than 4 is found or 25 generally at block 229. 

there is no match in the table for the currently searched Referring to FIG. 8, the system accesses the calling 

number. If, at decision block 187, the disposition code for party's electronic calendar by the called party's telephone 

the mask entry is 5, then the system performs busy signal number or extension, at block 231. Then, the system tests, at 

processing, as indicated at block 189. At the completion of decision block 233, if there are any calendar entries within 

processing according to FIG. 5, processing returns to FIG. 4. 30 the calendar lag time that include the called number. If so, 

Referring again to FIG. 4A, the system performs priority the system sets priority processing to YES, at block 235, and 

call processing according to voice mail, electronic mail, and returns to FIG. 4A. If, at decision block 233, there are no 

calendar stams. It will be recalled that a priority setting is calendar entries within the calendar lag time that include the 

either ON or OFF. If, at decision block 191, the called called number, then the system accesses the called party's 

party's voice mail priority setting is ON, the system per- 35 calendar by calling party number, at block 237. Then the 

forms voice mail priority processing, as indicated generally system tests, at decision block 239, if there are any calendar 

at block 193 and shown in detail with respect to FIG. 6. entries within the calendar lag time that include the calling 

Referring to FIG. 6, the system accesses the calling party's ntunber. If so, the system sets priority processing to YES, at 

voice mail, at block 195. Voice mail priority events accord- block 235 and returns to FIG. 4A. If not, the system sets 

ing to the present invention generally include voice mail 40 priority processing to NO, at block 241 and returns to FIG. 

messages left for the calling party by the called party that 4A. 

require a response. The system tests, at decision block 197, Referring again to FIG. 4A, the system tests, at decision 

if the calling party's voice mail box includes a voice mail block 243, if priority processing is set to YES. If so, 

message from the called party. If so, priority processing is processing continues to FIG. 4B. If not, the system performs 

set to YES, at block 199, and processing retums to FIG. 4A. 45 other call handling at block 245 and FIG. 4 processing ends. 

If not, then the system tests, at decision block 201, if the Referring now to FIG. 4B, during priority call processing, 

calling party has listened to a voice mail message from the the system tests, at decision block 247, if the called number 

calling party within the delivery lag time. If so, priority is off hook or busy. If so, the system provides priority tones, 

processing is set to YES, at block 199, and processing at block 249, and performs call waiting functionality, at 

returns to FIG. 4A. If not, then the system tests, at decision so block 251. Again, priority tones comprise a signal or 

block 203, if the calling party has an archived voice mail annoimcement to the called party that a priority call is 

message from the calling party. If so, priority processing is waiting. The system performs call waiting fiinctionality so 

set to YES, at block 199, and processing returns to FIG. 4A. that the called party can answer the priority call. 

If not, priority processing is set to NO at block 205, and If, at decision block 247, the called nimiber ison hook, the 

processing retums to FIG. 4A. 55 system tests, at decision block 253, if the called number is 

Referring again to FIG. 4A, the system tests, at decision forwarded. If so, the system overrides call forwarding by 

block 207, if priority processing is set to YES. If so, ringing the called number as though the number were not 

processing continues to FIG, 4B. If not, the system tests, at forwarded, at block 255. Typically, a user invokes call 

decision block 209, if electronic mail priority is set to ON. forwarding either to avoid receiving non-priority calls or to 

If so, processing proceeds to FIG. 7, as indicated generally 60 receive calls at another location. Since it is not known what 

at block 211. motivated the called party to invoke call forwarding, the 

Referring DOW to FIG. 7, there is shown a flowchart of call system rings the called number only a specified limited 

processing based upon electronic mail status between the nimiber of times. If, at decision block 257, the phone does 

calling party and the called party according to the present not go off hook within the specified number of rings, the 

invention. The system tests, at decision block 213, if a log 65 system forwards the call as indicated, at block 259. If the 

item exists for calling party, the system sets priority pro- called party answers the call within the specified number of 

cessing to YES, at block 215, and processing returns to FIG. rings, the call proceeds normally, as indicated at block 261. 
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Referring back to decision block 253, if the called number 
is not forwarded, then the system performs normal ringing 
and subsequent processing, as indicated at block 263. 

From the foregoing, it may be seen that the present 
invention is well adapted to overcome the shortcomings of 
the prior art. The present invention provides greater flex- 
ibihty in allowing a user to receive priority calls while using 
features, such as voice mail and call forwarding, to avoid 
answering non-priority calls, and while he or she is on a caD 
to another party. The present invention is applicable to both 
circuit switched telephone systems and packet switched 
telephone systems. 

What is claimed is: 

1. A method of processing a call between a caUing number 
and a called number, which comprises the steps of: 

determining if said called number is associated with a 

mask entry that matches said calling number; 
if said called number is associated with the mask entry, 

providing special processing of said call based upon 

said matching made entry; and 
if said called number is not associated with the mask 

entry, processing said call based upon status of an 

electronic mail, according to a call priority setting, 
wherein, status of the electronic mail includes existence 

of an electronic mail item in a priority repository of said 

called party. 

2. The method as claimed in claim 1, wherein said mask 
entry is specified by digits. 

3. The method as claimed in claim 1, wherein said mask 
entry is specified by digits and at least one wild card 
character 

4. The method as claimed in claim 3, wherein said wild 
card character specifics a single digit position in a calling 
number. 

5. The method as claimed in claim 3, wherein said wild 
card character specifies a group of digits in a calling number. 

6. The method as claimed in claim 1, wherein said mask 
entry includes a disposition code, and said step of providing 
special processing includes the step of processing said call 
based upon said disposition code. 

7. The method as claimed in claim 1, wherein said 
electronic mail item includes a priority electronic mail item. 

8. The method as claimed in claim 7, wherein said priority 
electronic mail item is a confirm on delivery mail item from 
said called party to said calling party. 
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9. The method as claimed in claim 7, wherein said priority 
electronic mail item is a confirm on delivery mail item from 
said called party to said calling party delivered within a set 
time period prior to receipt of said request to set up said call. 
5 10. Hie method as claimed in claim 9, wherein said time 
period is set by said called party. 

11. The method as claimed in claim 7, wherein said 
priority electronic mail item is an unanswered confirm od 
delivery electronic mail item from said called party to said 
calhng party. 

12. The method as claimed in claim 1, wherein said step 
of processing of said call based upon said status includes the 
step of: 

waiting said call if said called patty telephone device is 
busy. 

13. The method as claimed in claim 12, including the step 

of: 

providing a special notification to said called party that a 
priority call is waiting. 

14. The method as claimed in claim 1, wherein said step 
of providing special processing includes the step of: 

overriding call forwarding. 

15. The method as claimed in claim 14, wherein said step 
of overriding call forwarding includes the step of: 

2^ ringing the number of said called party if said called 
number is forwarded to a second number. 

16. The method as claimed in claim 15, including the step 

of: 

forwarding said call to said second nimiber if the tele- 
2g phone device associated with said called party nimiber 
is not answered within a selected number of rings. 

17. The method as claimed in claim 15, wherein said 
ringing step includes the step of: 

providing a special priority ringing tone. 
35 18. A system for processing a call between a calling 
nimiber and a called number, said system configured to 
perform the method as claimed in claim 1. 

19. The method as claimed in claim 1, further comprising: 
selectively processing said caU based upon status of voice 

40 mail according to the call priority setting associated 
with the voice mail. 

20. The method as claimed in claim 19, wherein said 
voice mail status include the existence of a voice mail 
message from said called party to said calling party. 

* * * * * 
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Clearinghouse services architectures that support the use of 
end user devices, such as personal computers, Internet 
Protocol (IP) phones, cable multimedia terminal adapters, 
and residential gateways, in an Internet telephony system. 
The innovative architectures include a proxy-based system 
model, a direa communication model, and a hybrid proxy/ 
direct communication model. A user can operate an "intel- 
ligent" end user device, i.e., a device running a cUent 
program with knowledge of the architecture particulars, to 
access a clearinghouse service on an IP network. This 
enables the user to communicate a telephony call over the IP 
network and via the combination of a terminating gateway 
identified by the clearinghouse service and the Public 
Switched Telephone Network. 

20 Claims, 7 Drawing Sheets 
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INTELUGENT END USER DEVICES FOR 
CLEARINGHOUSE SERVICES IN AN 
INTERNET TELEPHONY SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application claims priority to U.S. Provisional Appli- 
cation No. 60/141.432 filed Jun. 29. 1999. 

FIELD OF THE INVENTION 

The present invention is generally directed to intelligent 
end user devices for use with a clearinghouse service in an 
Internet telephony system. More specifically described, the 
present invention is directed to proxy-based, direct 
communication, and hybrid proxy/direct model architec- 
tures for clearinghouse services in an Internet telephony 
system supporting communications with intelligent end user 
devices. 

BACKGROUND OF THE INVENTION 

Internet telephony clearinghouse services have been 
designed and developed for telephony services (voice and 
facsimile) delivered by gateways— devices that bridge Pub- 
lic Switched Telephone Network (PSTN) and Internet Pro- 
tocol (IP) networks. A typical call scenario is supported by 
the clearinghouse services architecture 100 of FIG. 1. A 
calling party communicates with an origination gateway 115 
via a telephone handset 110 comiected to the PSTN 105. The 
origination gateway 115 uses clearinghouse services at a 
service point 120 coupled to an IP network 125 to identify 
and obtain call authorization for one or more termination 
gateways 130. The origination gateway 115 can select one of 
the identified termination gateways 130 to accept the caU 
communication from the calling party via the IP network 
125. One of the identified termination gateways 130 can 
complete the call communication to the called party at the 
handset 110' via the PSTN 105. 

A key characteristic of this architecture is that all access 
to the clearinghouse services relies on gateways. Gateway 
operators are the sole users of clearinghouse services; exist- 
ing services are not visible to, or directly accessible by, end 
users. 

There is a need to extend the clearinghouse architecture to 
support intelligent end user devices, such as personal 
computers, IP phones, cable multimedia terminal adapters, 
and residential gateways. A critical factor in such an expan- 
sion is ensuring that the resulting architecture is interoper- 
able with existing clearinghouse services. That will give 
users of these devices access to existing networks for 
termination of their calls, and it will provide additional 
sources of traflSc to existing networks. 

SUMMARY OF THE INVENTION 

Three different architectures can accommodate the addi- 
tion of intelligent end user devices into clearinghouse ser- 
vice networks for an Internet telephony system — proxy- 
based services, direct communication, and a hybrid proxy/ 
direct communication model. 

The present invention provides a proxy-based system for 
supporting clearinghouse services for a client device in an 
Internet Protocol (IP) telephony system. The IP telephony 
system includes at least one client device, a proxy system, 
such as a proxy server, a service point supporting a clear- 
inghouse service and one or more terminating gateways. 
Each component is coupled to an IP network, such as the 
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global Internet. To initiate a call communication to a called 
party, a client application residing at the client device sends 
a call set-up request to a proxy server. The call set-up request 
typically comprises a called number for the call communi- 

5 cation and user authentication information. 

If the client application is a valid user of the services 
maintained at the proxy server, the proxy server transmits an 
authorization request to the clearinghouse service running 
on the service point. The authorization request typically 
comprises the called number and a call identifier assigned by 
the proxy server to the call communication. 

If the proxy server is a valid user of the clearinghoxise 
services, the service point transmits an authorization 
response to the proxy server via the IP network. The 
authorization response typically comprises the identity of 
one or more terminating gateways coupled to the IP network 
and available to deliver the call communication. This autho- 
rization response may also include an authorization token 
for each identified terminating gateway. 

2Q In response to the authorization response, the proxy server 
can select one of the terminating gateways to deliver the call 
conmiunication. In turn, the proxy server transmits a call 
conununication set-up request to the selected terminating 
gateway via the IP network. This set-up request typically 

25 comprises the called number, the call identifier, and the 
authorization token. If the proxy server is a valid user of the 
call delivery services of the selected terminating gateway, 
the selected terminating gateway completes call set-up 
operations and defivers the call communication to the Public 

3Q Switched Telephone Network (PSTN). 

The present invention provides a direct communication 
model for supporting clearinghouse services for a client 
device in an IP telephony system. The IP telephony system 
includes at least one client device executing an intelligent 

35 application program, a service point supporting a clearing- 
house service and one or more terminating gateways. Each 
component is coupled to an IP network, such as the global 
Internet. The user can initiate a call via the client device by 
entering a telephone number to be called into the client 

40 program. In response, the client program can automatically 
initiate a communication with the clearinghouse service 
operating at the service point. For example, the client 
apphcation can transmit an authorization request for a call 
conununication to the clearinghouse service. The authoriza- 

45 tion request typically comprises a called number for the call 
communication and a call identifier assigned to the call 
communication. 

If the client application is a valid user of the clearinghouse 
services, the service point transmits an authorization 

50 response to the client application via the IP network. The 
authorization response typically comprises (1) the identity of 
one or more terminating gateways coupled to the IP network 
and available to deliver the call communication and (2) an 
authorization token for each identified terminating gateway. 

55 In response, the client application can select one of the 
terminating gateways to deliver the call commxmication. 
Based on this selection of a terminating gateway, the client 
apphcation prepares a call communication set-up request 
and transmits that request to the selected terminating gate- 

60 way via the IP network. The set-up request typically com- 
prises the called number, the caU identifier, and the autho- 
rization token. If the client application is a valid user of the 
call dehvery services of the selected terminating gateway, 
the gateway will deliver the call communication via the 

65 PSTN to the called number. 

The present invention provides a hybrid proxy/direct 
communication model for supporting clearinghouse services 
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for a client device in an IP telephony system. The IP FIG. 7 a logical flow chart diagram illustrating the 

telephony system inchides at least one Web-enabled client computer-implemented steps for a hybrid proxy/direct com- 

device, a proxy system, such as a proxy server, a service municaiion process for a clearinghouse service in an IP 

point supporting a clearinghouse service and one or more telephony system in accordance with an exemplary embodi- 
terminating gateways. Each component is coupled to an IP 5 meat of the present invention, 
network, such as the global Internet. To initiate a call 

communication, a client application running on the Web- DETAILED DESCRIPTION OF THE 

enabled client device transmits a call set-up request to a EXEMPLARY EMBODIMENTS 

proxy server. The caU set-up request typically comprises a j^^ p^xui invention provides clearinghouse services 
called number for the call communication and user auihen- lO architectures that support the use of intelligent end user 

tication information. devices, such as personal computeis, Internet Protocol (IP) 

If the client apphcation is a valid user of the services phones, cable multimedia teraiinal adapters, and residential 

maintained at the proxy server, then the proxy server trans- gateways, in an Internet telephony system. By the use of the 

mits an authorization request to the clearinghouse service present invention, a user can operate an intelligent end user 
running on the service point. The authorization request 15 device to access a clearinghouse service on an existing IP 

typically comprises the called nimabcr and a call identifier network. This enables the user to communicate a telephony 

assigned to the call communication. If the proxy server is a call over the IP network and via the combination of a 

valid user of the clearinghouse services, the service point terminating gateway and the Public Switched Telephone 

transmits an authorization response to the proxy server via Network (PSTN). The present invention supports three 
the IP network. The authorization response typically com- 20 separate architectures, namely a proxy-based system model, 

prises (1) the identity of one or more terminating gateways a direct communication model, and a hybrid proxy/direct 

coupled to the IP network and available to deliver the call conununication model. Each of the clearinghouse architec- 

communication and (2) an authorization token for each tures wiU be described in more detail below in connection 

identified terminating gateway. with the illustrations shown in FIGS. 2-7. 

In response to the authorization response, the proxy server Proxy-Based Model 

can route the identity of each terminating gateway and each £nd ^^sct devices can be incorporated into a clearinghouse 

authorization token to the client application via the IP service architecture through proxy systems. Proxy-based 

network. In turn, the client application can select one of the services interpose a proxy system between an end user 

identified terminating gateways to support the completion of device and a terminating gateway. Proxy systems typically 
the call communication. Based on this selection of a termi- ^° include H.323 gatekeepers. Session Iniriation Protocol (SIP) 

nating gateway, the client application sends a call commu- proxy servers, and proprietary devices, 

nication set-up requ^ to the selected terminating gateway ^ proxy-based model is fundamentally the same archi- 

via the IP network. The set-up request typicaUy compnses ^^^^^ ^ ^^^^^ phone-to-phone architecture; proxy- 

the caUed number, the call identifier, arid the authorization architectural elements have exact analogs in the 

token. If the chenl application is a vahd user of the call phone-to-phone case: 
delivery services of the selected terminating gateway, the 
selected terminating gateway delivers the call communica- 
tion to the called number via the PSTN. 

BRIEF DESCRIPTION OF THE DRAWINGS 40 P-""'-'^'''""' Pn,xy-B.s,<l End User Device 

FIG. 1 is a block diagram illustrating a clearinghouse ^tZ'lltX'o '^Tt':l"^^,6^^ 

service architecture for an Internet telephony system includ- originating gateway proxy 

ing origination and termination gateways coupled to an originatiiig gateway proxy system 

Internet Protocol (IP) and the Public Switched Telephone — — — — — — 

Network (PSTN). scenario of FIG. 2 shows a representative 

HG. 2 is a block diagram illustrating a proxy-based example of proxy-based services in which the proxy system 

architecture for a clearinghouse service in an IP telephony ^ gatekeeper compatible with the H.323 protocol. The 

system constructed m accordance with an exemplary operator of the proxy system is equivalent to the operator of 

embodunent of the present mvention. originating gateway. The key to this model is the exist- 

FIG. 3 is a logical flow chart diagram illustrating the cncc of appropriate proxy systems. The proxy must inter- 
computer-implemented steps of a proxy-based process for operate with the clearinghouse service and be able to enroll 
an IP telephony system in accordance with an exemplary with a clearinghouse service operator. The proxy must 
embodiment of the present invention. interoperate with terminating gateways. The proxy should 

FIG, 4 is a block diagram illustrating a direct oommuni- 55 not employ an interoperable call signaling protocol; instead, 

cation architecture for a clearinghouse service in an IP it must convey authorization tokens in an interoperable 

telephony system constructed in accordance with exemplary manner. The proxy must interoperate with end user devices, 

embodiment of the present invention. The protocol between end user devices and the proxy need 

FIG, 5 is a logical flow chart diagram illustrating the not be the same as the protocol between the proxy and 
computer-implemented steps of a direct communication 60 terminating gateways. Although the exemplary example of 

process for a clearinghouse service for an IP telephony FIG. 2 illustrates an H.323 protocol implementation in both 

system in accordance with exemplary embodiment of the legs, end user devices could use SIP, or even a proprietary 

present invention. protocol to communicate with the proxy system. 

FIG. 6 is a block diagram illustrating a hybrid proxy/ The proxy-based architecture 200 shown in FIG. 2 com- 
direct architecture for a clearinghouse service in an IP 65 prises an intelligent end-user device, such as the H.323 

telephony system constructed in accordance with an exem- terminal 205, for communicating to a a proxy server 210 via 

plary embodiment of the present invention. the IP networic 220. For the example shown in FIG. 2, the 
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proxy server is implemented as an H.323 protocol- is valid and has been issued by a known and verifiedp 

compatible gatekeeper 210 capable of communicating with clearingjiouse service. In addition, the^selecteditjMminSiS 

a service point 215 and a terminating gateway, such as the gatewayj^SwUl^letenmne^l^^ 

H.323 protocol-compatible gateway 225, via the IP network ,tiasxxpired or remains wM 

220, Although FIG. 2 shows only a single terminating 5 ^li^ letio Of jBe_ cai> The selected terminating gateway 

gateway, those skilled in the art wiU appreciate that proxy- 225 also wiU determine whether the call number and the call 

based architecture 200 can include multiple terminating idendfier match the call information contained in the 

gateways capable of communicating with a proxy server. authoization token issued by the clearinghouse service. 

The service point 215 supports clearinghouse services for ^^^^ ^ ^-^^ .^^ 

the Internet telephony system by providmgOie proxy seiv^^^ selected terminating gateway 225 wiU respond to the set-up' I 

210 with both authonzauon mformation and a bst identify- communication by issuing an set-up acknowledgment to the \ 

mg one or more termmatmg gateways for acceptmg an proxy server 210. The selected terminating gateway 225 will ; 

mcommg call from the user of the termmal 205^ Each decline the processing of the call based upon a determination 1 
termmatmg gateway 225 is coupled to the PSTN 230 to information forwarded by the proxy server 210U 

support the communication of an mcoming call from the ^ invalid 

proxy server 210 to a called party at a telephone handset 235. , ' ... , , , t 

™, . . , * .• c V . Id response to issuing the set-up acknowledgement, the 

The terminal 205 supports the operation of a cUenl ^ . T ^ .„ 1 * .u 11 

... . . „ , *^ termmatmg gateway 225 will complete the call commum- 

application that IS configured to commumcate with the proxy ^ *l n j i_ • no^TTwr ^ijl *u n • 

• t- rn 1 -i-ift ™ . / . cation to the called number via PSTN 230. When the call is 

server 210 via the IP network 220. To imUale an outgoing ^ • * ^ l *t. « j * * *u * 1 u u ^ ♦ -iie 

11 J . .1. . L 1 L r L termmatcd by the called party at the telephone handset 235, 

call to a called party, the user can enter the telephone for the «n i . j * • *• * -t^e ^ *u n 

, . I- . . 20 the selected terminating gateway 225 can report the call 

called party at the client application operatmg on the termi- j * .1. 1 • u • * *l 

1 -.ftff 1 .1. . • I -lAff * II 1 . J duration to the clearmghousc service operating at the service 

nal 205. In response, the terminal 205 transmits call-related • . -i^- • m . 1 -i-tA rn. • • . -^^e 

. - . . , J.' 1. ,, J . ... . , point 215 via IP network 220. The service point 215 can 

mformation, mcluding the called number, to the gatekeeper - • . r *u n • r .* i_ j- 

-ytn iii.j-r -ij j coofirm Tcceipt of thc call usage mformation by scndrng a 

210. The call-related information can include end-user n * 1 * j 4 • * 

..... . .. , .1. .• • c * confirmation message to the selected termmatmg gateway 

authorization information and authentication information to 25 225 00/ 

support a determination of whether the user is authorized to 

complete an Internet telephony call via the proxy server 210. ^o complete a call in the proxy-based architecture lUus- 

The proxy server 210 completes the user validation task and, ^^ated in FIG. 2. the client application operating on the 

based upon validation of the user, transmits an authorization termmal 205 can accept a called a number from an end-user 
request to the service point 215 via the IP network 220. This communicate with a gatekeeper, such as the proxy 

authorization request initiates a clearinghouse service opera- server 210, via the IP network 220. The proxy server 210 can 

tion by the service point 215. The authorization request ^^^1*^ call-related commumcation with the clearmg- 

typicaUy includes the called number and a call identifier to ^^^use service maintained at the service pomt 215 and call 

support a secure identification of the proxy server 210 as an processing operations with a select gateway 225. In essence, 
authorized user of the clearinghouse service maintained by ,5 P^^xy server 210 operates as a proxy for the client 

the service point 215 application at the terminal 205 by supporting all communi- 

In response the to authorization request, the service point ^^^^^^^ P^^^^ ^15 and selected gateway 225. 

215 determines whether the proxy server 210 is an autho- FIG. 3 is a logical flow chart diagram iilustratmg the 

rized user of the clearinghouse services. If so, the service exemplary steps completed by a proxy-based clearinghouse 
point 215 identifies each terminating gateway 225 that can 40 service for an Internet telephony system. Turning now to 

accept the call to the called party from the calling party at the FIG- 3, the proxy-based process 300 is initiated at step 305 

terminal 205. In turn, the service point 215 can transmit an ^ response to the user launching the client application at a 

authorization response to the proxy server 210 via IP Nnt- terminal. The cUent appUcation is configured to communi- 

work 220. The authorization response typically comprises cate with a proxy server via the IP network. For example, the 
the identity of each available terminating gateway and an 45 cHent appUcation can be implemented by the "NETMEET- 

authorization token for each identified terminating gateway. ING" software program marketed by Microsoft Corporation 

The identity of each terminating gateway is typically the IP of Redmond, Wash. In step 310, the user can enter into the 

address for the gateway. client application a telephone number for a party to be called 

In response to the authorization response, the proxy server ^ia the IP network. The user typically enters the called 
210 can select an identified terminating gateway 225 and 50 number "»to the client application by complelmg a form or 

set-up a call for handling by the selected terminating gate- ^ P^g^ presented to the user at the terminal 205. 
way. The set-up operation is typically completed by the lo step 315, the client application completes a set-up 

proxy server 210 as an H.323 protocol set-up task and operation with the proxy server by communicating user 

includes a communication comprising the call identifier, the authorization and authentication information to the proxy 
authorization token for the identified terminating gateway 55 server via the IP network. Typical information includes a 

and the called number. Although the proxy-based architec- password assigned to the end-user, namely the calling party, 

mre shown in FIG. 2 is compatible with the H.323 protocol, and call payment information, such as a calling card number, 

it will be appreciated that the SIP protocol can be used to The client application is preferably programmed to complete 

support communications by the proxy server 210 with the transmission of set-up to the proxy server without manual 
service point 215 and each terminating gateway 225. 60 assistance by the end-user. 
^ The proxy server 210 initiates the set-up operation by In step 320, represented by the client apphcation, the 

sending a set-up request to the selected terminating gateway proxy server completes an inquiry to determine whether the 

225. The selected terminating gateway 225 will process the calling party is a valid user of the calling services at the 

set-up information, including the call identifier, the autho- proxy server. If the response to the inquiry is negative, the 
rizatton token, and the called number, to determine whether 65 "NC branch is followed from step 320 to step 325 and the 

to accept completion of the call. The selected terminating call is terminated. Otherwise, the "YES" branch is followed 

[^gateway 225 will determine whether the authorization token to step 330. The proxy server transmits in step 330 an 
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authorization request to a clearinghouse service server, such 
as a service point coupled to the IP network. The authori- 
zation request typically includes the called number and the 
call identifier. 

In step 335, the clearinghouse service server responds to 
the authorization request by completing a determination of 
whether the proxy server is valid and authorized to access 
the clearinghouse services maintained at the service point. If 
the proxy server is not authorized to access the services, the 
call is terminated at step 340. A positive response to the 
inquiry in step 335 results in the clearinghouse service 
server transmitting an authorization response to the proxy 
server in step 345. The authorization response typically 
includes an identity of one or more terminating gateways to 
handle the call horn the end-user. In addition, the authori- 
zation response can include an authorization token for each 
identified terminating gateway. 

The clearinghouse service server supports clearinghouse 
services for an Internet telephony system and is further 
described in a pending U.S. patent application assigned to 
the assignee of the present application, Ser, No. 09/154^64 
entitled "Internet Telephone Call Reporting Engine" filed on 
Sep. 16, 1998. The subject matter of the '564 application is 
hereby fully incorporated within by reference. 

In step 350, the proxy server selects one of the identified 
terminating gateways and completes a set-up operation with 
a selected terminating gateway. The set-up request issued by 
the proxy server typically comprises a call identifier, an 
authorization token for the selected terminating gateway, 
and the called number. The set-up communications between 
the proxy server and the selected terminating gateway can be 
compatible with the H.323 protocol, the SIP protocol, or 
other known protocols. 

In step 355, the selected terminating gateway responds to 
the set-up request by completing a set-up operation to 
determine whether the proxy server is valid and has proper 
access to the services maintained by the terminating gate- 
way. For example, the terminating gateway determines 
whether the authorization token has been issued by a known 
and valid clearinghouse service and is within the expiration 
period for a call communication. In addition, the selected 
terminated gateway can compare the called number and the 
call identifier to information maintained in the authorization 
token to determine whether the call-related information is 
valid. If the response to the inquiry in step 355 is negative, 
the "NO" branch is followed to 360 and the call is not 
accepted by the selected terminating gateway. If, on the 
other hand, the response to the inquiry in step 355 is 
positive, the "YES" branch is followed to step 365 and the 
terminating gateway issues a set-up acknowledgement to the 
proxy server. The selected terminating gateway also pro- 
cesses the call to the called number via the PSTN for 
communication to the called party. 

In step 370, the selected terminating gateway determines 
whether the call has been terminated by a called or calling 
party. If the response to the inquiry in step 370 is negative, 
the "NO" branch loops back to step 370 to initiate the 
monitoring task again. If call service has been terminated, 
"YES" branch is followed from step 370 to step 375. The 
selected terminating gateway in step 375 reports the call 
duration to the clearinghouse service server via the IP 
network. In response, the clearinghouse service server trans- 
mits in step 380 a call termination confirmation to the 
selected terminating gateway via the IP network. This sup- 
ports the proper invoicing of a party responsible for payment 
of the call service supported by the proxy-based architecture 
for a clearinghouse service in an Internet telephony network. 
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Direct Communication Model 

The direct communication model eliminates the need for 
a proxy system by enabling end user devices to commimi- 
cate directly with terminating gateways. In efifect, the end 

5 user device acts as the combination of an originating gate- 
way and calling user's telephone. 

The direct communication model requires that end user 
devices themselves are interoperable with the clearinghouse 
services (and with terminating gateways). End user devices 

10 must be able to enroll with a clearinghouse service. 
Although this requirement is feasible for end user devices 
based on personal computer platforms, it may be problem- 
atic for other devices. Simple clients (such as PDAs, for 
example), however, may not have the processing power to 
eflSciendy implement the cryptographic components of a 
clearinghouse service. 

Unlike proxy-based services, the direct communication 
model resiilts in end users becoming customers of clearing- 
house services. The sales, marketing, and support issues of 
this approach may be accommodated through a third-party 

^° sales agent. Other aspects are more fundamental, however, 
as this model can significantly increase both the number of 
customers and the number of enrolled devices, while at the 
same time reducing the average transaction volume per 
customer and per device. 

25 FIG. 4 illustrates the direct communication architecture 
for a clearinghouse service in an Internet telephony system 
constructed in accordance with an exemplary embodiment 
of the present invention. TUraing now to FIG. 4, an end user 
device 405 can communicate directly with a clearinghouse 

30 service maintained at a service point 410 via an IP network 
415. In response to call-related information provided by the 
service point 410, the end user device 405 can communicate 
with an identified gateway 420 to support the commimica- 
tion of a telephony call via the IP network 415. If the 

35 terminating gateway determines that the calling party at the 
end user device 405 is a valid user of its call handling 
services, the gateway 420 can communicate the call to the 
called party at a telephone handset 430 via the PSTN 425. 
For the direct communication architecture shown in FIG. 

40 4, the end user device 405 operates in a manner similar to a 
source gateway of a conventional Internet telephony system. 
For example, the application program operating on the 
device 405 can accept a telephone number to be called and 
issues an authorization request to the service point 410 to 

45 initiate clearinghouse service operations. This authorization 
request typically comprises both the called number and a 
call identifier to support a verification of the end user by the 
clearinghouse service. If the clearinghouse service deter- 
mines that the device 405 is authorized to access its services, 

SO the service point 410 can transmit an authorization response 
to the client program at the device 405 via the EP network. 
The authorization response typically comprises an identity 
of one or more available terminating gateways and an 
authorization token for each identified terminating gateway. 

55 The client program operating at the device 405 can select 
a terminating gateway for handling the call and issues a 
set-up request to that selected gateway via the IP network 
415. This set-up request and the corresponding response by 
the selected terminating gateway can be implemented by the 

60 H.323 protocol or the SIP protocol. If the selected termi- 
nating gateway 420 determines that the application program 
at the device 405 is an authorized user of its services, the 
terminating gateway will issue a set-up acknowledgment 
message to the device 405 via the IP network 415. In tura, 

65 the selected terminating gateway 420 can communicate the 
call to the called party at the telephone handset 430 via the 
PSTN 425. 
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FIG. 5 is a logical flow chart diagram illustrating a direct 
communicatioD process for a clearinghouse service in an 
Internet telephony network in accordance with an exemplary 
embodiment of the present invention. Turning now to FIG. 
5, a direct communication process 500 is initiated at step 505 
in response to launching a client application at an end user 
device coupled to the IP network. The calling party can enter 
a called niunber into the client application at step 510. The 
user typically accomplishes the entry of the number to be 
called by entering a telephone number into a form or Web 
page presented by the client application at the end user 
device. In response to entry of the called number, the client 
application can send an authorization request to a clearing- 
house service server operating as a service point on the IP 
network. The authorization request typically comprises the 
called number and a call identifier to support a determination 
by the clearinghouse service of whether the client applica- 
tion is authorized to access its services. 

An inquiry is conducted by the clearinghouse service 
server in step 520 to determine whether the client applica- 
tion is valid and authorized to access the clearinghotise 
services. If the response to this inquiry is negative, the "NO" 
branch is followed from step 520 to step 525. The call 
service is terminated by the clearinghouse service server in 
step 525. If, on the other hand, the response to the inquiry 
in step 520 is positive, the **YES*' branch is followed from 
step 520 to step 530. The clearinghouse service server 
transmits an authorization response in step 530 to the client 
application residing at the end user device via the EP 
network. The authorization response typically includes an 
identification of one or more available terminating gateways 
and an authorization token for each terminating gateway. 

In response to the authorization response, the client appli- 
cation can select one of the identified terminating gateways 
to process the caU on behalf of the end user. The client 
application completes the selection of the terminating gate- 
way in step 535 based upon the list of available terminating 
gateways identified by the clearinghouse service server. The 
client application also issues in step 535 a set-up request to 
the selected terminating gateway to initiate the call process- 
ing operation. The set-up request can be formatted as an 
H.323-compatible or a SIP request. The set-up request 
typically comprises the call identifier, the authorization 
token for the selected terminating gateway and the called 
number. 

In step 540, the selected terminating gateway determines 
whether the client application is valid and authorized to 
access its call handling services. The validation process 
typically includes a determination of whether the authori- 
zation token has been issued by a known and valid clear- 
inghouse service and whether the authorization token is 
within the expiration period. In addition, the terminating 
gateway can complete a comparison of the called number 
and the call ID to the authorization token to determine 
whether the call-related information matches content 
encoded within the authorization token. If the response to 
the inquiry in step 540 is negative, the "NO" branch is 
followed to step 545 arxl the terminating gateway terminates 
all call-related operations. If, on the other hand, the response 
to the inquiry in step 540 is positive, the tenoainating 
gateway can initiate a call to the called number via the PSTN 
in step 550. 

In step 555, the selected terminating gateway conducts a 
monitoring operation to determine whether the call has been 
terminated by one of the parties to the call. If not, the "NO" 
branch is followed from step 555 to step 550 to begin the 
monitoring process anew. If the call has been terminated, the 
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"YES" branch is followed from step 555 to step 560. The 
selected terminating gateway reports the call duration to the 
clearinghouse service server in step 560. The clearinghouse 
service server can confirm termination of the call by sending 
5 a usage confirmation message to the selected terminating 
gateway via the IP network. 

Hybrid Proxy/Direct Communication Model 
A third architecmral model for end user devices combines 
aspects from both proxy-based and direct communications 
10 approaches. This hybrid model relies on a proxy system, but 
allows the end user device to contact terminating gateways 
directly. 

FIG. 6 illustrates bow a web-based application can take 
advantage of the hybrid model. The application program 
running on the end user device (which, can be implemented 
as a Java or ActiveX applet implementing the Session 
Initiation Protocol) initiates the call by contacting a web 
server. The web server, acting as a proxy, performs the 
authorization exchange with a clearinghouse service point. It 
passes the resulting call routing information, along with the 
authorization token, back to the applet at the end user's 
device. The end user's PC or web-enabled device contacts 
the terminating gateway directly. 

25 Because the end user receives routing and authorization 
from a web server, the end user is forced to visit the web site 
for each call. As a tool for enhancing "stickiness," the entire 
application may be positioned as a service for web sites 
(especially portals) more than for end users. Also, effective 
integration with other features of the web site (e.g. contact 
managers) may aUow convenience to overcome some of the 
objections based on the relatively poor quality of the per- 
sonal computer multimedia experience. 
The requirements for a hybrid architecture include the 

35 existence of appropriate interoperable proxies (e.g., devices 
that can communicate with clients and with clearinghouse 
services) and end user devices that are directly interoperable 
with terminating gateways. It may also be the case in this 
approach that the proxy server cannot return an accurate 

40 usage report. If that is true, then the clearinghouse service 
operator must rely strictly on the terminating gateway's 
tisage details. 

FIG. 6 is a block diagram illustrating the exemplary 
architecture for a hybrid proxy/direct communication archi- 

45 lecture for a clearinghouse service in an Internet telephony 
system. Turning now to FIG. 6, the hybrid proxy/direct 
conomunication architecture includes aspects of the proxy 
server model illustrated in FIG. 2 and the direct communi- 
cation model illtistrated in FIG. 4. For the hybrid proxy/ 

50 direct communication architecture 600, a web-enabled 
device 605, a web server 610, a service point 615 and one 
or more terminating gateways 625 are coupled to an IP 
network 620. 

The web-enabled device 605 can initiate a call by trans- 
55 milling a call request to the web server 610. In response, the 
web server 610 completes call authorization ta^ with the 
service point 615 via the IP network 620. The service point 
615 maintains the clearinghouse service and is responsible 
for identifying available terminating gateways to accept an 
60 incoming call and to authorize call operations supported by 
the web browser 610 and the web-enabled device 605. For 
a verified call communication, the web server 610 can 
respond to the authorization response issued by the service 
point 615 by transmitting call routing the information and an 
65 authorization token to the web-enabled device 605. The 
web-enabled device 605 can complete call set-up operations 
with an identified terminating gateway 625 via the IP 
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network 620. lo response to the completion of sei-up 
operations, the selected terminating gateway 625 can pro- 
cess the call for delivery to the called party at the teleptone 
handset 635 via the PSTN 630. 

FIG. 7 is a logical flow chart diagram illustrating the 
exemplary tasks of a hybrid proxy/direct communication 
process for a clearinghouse service in an Internet telephony 
system. Turning now to the exemplary task of the hybrid 
proxy/direct communication process 7(M), a calling party can 
log into a proxy server via a web-enabled device. The proxy 
server is typically implemented by a Web server coupled to 
the IP network. In step 710, inquiry is conducted by the 
proxy server to determine whether the user of the web- 
enabled device is authorized to access the call-related ser- 
vices maintained at the proxy server. If the response to this 
inquiry is negative, the "NO" branch is followed from step 
710 to step 715 and the process is terminated. If the user is 
authorized to access services at the proxy server, the "YES" 
brandi is followed from step 710 to step 720. The proxy 
server creates in step 720 an authorization request based 
upon a telephone nimiber to be called and a caU identifier. 
The called number is supplied by the calling party during the 
log-in task completed in step 705, 

In step 725, the proxy server transmits the authorization 
request to the clearinghouse service server. The clearing- 
house service server responds in step 730 by determining 
whether the proxy server is valid and authorized to access 
the clearinghouse services maintained by the service point. 
The authorization request issued in step 720 by the proxy 
server is the first indication received by the clearinghouse 
service that a party desires to initiate a call via the IP 
network. Consequently, there is a need at the service point 
to securely identify the proxy server as a valid user of the 
clearinghouse services for processing the caU-related infor- 
mation provided by the proxy server. If the clearinghouse 
service cannot verify that the proxy server is a valid user of 
its services, the call is terminated at step 735. If the response 
to the inquiry in step 730 is positive, the clearinghotise 
service server transmits to the proxy server in step 740 the 
identity of one or more available terminating gateways and 
an authorization token for each identified gateway. This 
authorization response typically comprises a list of IP 
addresses for the available terminating gateways and an 
authorization token for processing each identified terminat- 
ing gateway. 

In step 745, the proxy server launches a client application 
at the web-enabled device. The Web server can accomplish 
the launching of the client application by dynamically 
constructing a Web page to launch the client. For example, 
the "Call to: URL" command can be used to create a link to 
a selected terminating gateway. The "Call to: URL" com- 
mand can be used with Microsoft's "NET MEETING" 
protocol to create the link and to provide the authorization 
token and the call identifier to the clieat application. The 
user at the Web-enabled device can launch the client appli- 
cation by "clicking" or otherwise selecting the link to the 
selected terminating gateway. 

In step 750, the client application at the web-enabled 
device can complete call set-up operations with the identi- 
fied terminating gateway. The typical H.323 set-up operation 
includes the transmission of a call identifier, an authorization 
token, and a called number to the selected terminating 
gateway via the IP network. This set-up request can be 
formatted to comply with the H.323 protocol or the SIP 
protocol. 

In step 755, the selected terminating gateway conducts an 
inquiry to determine whether the set-up request issued by the 
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client application represents a valid call service request. The 
terminating gateway typically validates the client applica- 
tion by determining whether the authorization token has 
been issued by a known and valid clearinghouse service and 

5 is within the expiration period. In addition, the selected 
terminating gateway can compare the called number and the 
call identifier to information encoded within the authoriza- 
tion token to determine whether a match exists for a valid 
client application. If the response to the inquiry in step 755 

10 is negative, the "NO" branch is followed from step 755 to 
step 760 and the call is terminated. If the selected terminat- 
ing gateway verifies that the call service request has been 
issued by a valid client application, the "YES" branch is 
followed to step 765. 

15 In step 765, the selected terminating gateway completes 
the call to the called number via the PSTN. 

In step 770, the selected terminating gateway monitors the 
completed call to determine whether a call service has been 
terminated by a party to the call. If the response to this 

^° monitoring task is negative, the "NO" loop is followed back 
to step 770 to continue monitoring operations. If, on the 
other hand, the call has been terminated, the selected ter- 
minating gateway can report the call duration to the clear- 
inghouse service server via the IP network in step 775. In 
turn, the clearinghouse service server can transmit a call 
termination confirmation in step 780 to the selected termi- 
nating gateway. 

In view of the foregoing, it will be understood that the 
present invention provides clearinghouse services architec- 
mres that support the use of end user devices, such as 
personal computers, IP phones, cable multimedia terminal 
adapters, and residential gateways, in an Internet telephony 
system. A user can operate an "intelligent" end user device, 

2 J i.e., a device running a client program with knowledge of the 
architecture particulars, to access a clearinghouse service on 
an IP network. .This enables the user to communicate a 
telephony call over the IP network and via the combination 
of a terminating gateway identified by the clearinghouse 

^ service and the PSTN. Significantly, the use of an intelligent 
end user device means that the user does not require direct 
access to architecmre information necessary to communi- 
cate with the clearinghouse service; this information is 
maintained at the client application or a proxy. In addition, 
the present invention includes the forwarding of an autho- 
rization token to a selected terminating gateway by either a 
client application or a proxy. This authorization token pro- 
vides an advantageous method for securely verifying that the 
contacting entity is a vahd user of the clearinghouse service. 
The present invention supports three innovative 
architeatires, namely a proxy-based system model, a direct 
communication model, and a hybrid proxy/direct commu- 
nication model. 
I claim: 

J J 1. A computer-implemented method for providing clear- 
inghouse services to a client device in an Internet Protocol 
(IP) telephony system, comprising the steps of: 

transmitting a call set-up request for a call communication 
to a proxy server from a client application operating on 
50 the client device, the call set-up request comprising a 
called number for the call communication and user 
authentication information, the cUcnt device and the 
proxy server coupled to an IP network; 
determining if the client application is a valid user of the 
65 services maintained at the proxy server, then transmit- 
ting an authorization request from the proxy server to 
a clearinghouse service running on a service point 
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coupled to the IP network if the client application is a 
valid user, the clearinghouse service being accessible 
only by the proxy server and one or more gateways, the 
authorization request comprising the called number and 
a call identifier; determining if the proxy server is a 
valid user of the clearinghouse services, then transmit- 
ting an authorization response from the service point to 
the proxy server via the IP network if the proxy server 
is a valid user, the authorization response comprising 
the identity of one or more terminating gateways 
coupled to the IP network and available to deliver the 
call communication and an authorization token for each 
identified terminating gateway; 
selecting one of the terminating gateways with the proxy 
server to deliver the call communication and transmit- 
ting via the proxy server a call communication set-up 
request to the selected terminating gateway via the IP 
network, the set-up request comprising the called 
number, the call identifier, and the authorization token; 
and 

determining if the proxy server is a valid user of call 
delivery services of the selected terminating gateway, 
then delivering the call communication via the selected 
terminating gateway to the Public Switched Telephone 
Network (PSTN) if the proxy server is a valid user. 

2. The method of claim 1, wherein the user authentication 
information comprises a pass-word. 

3. The method of claim 1, wherein the user authentication 
information comprises payment information. 

4. The method of claim 1, further comprising terminating 
the call set-up request if the client application is not a valid 
user of the services maintained at the proxy server. 

5. The method of claim 1, wherein transmitting via the 
proxy server a call communication set-up request to the 
selected terminating gateway via the IP network further 
comprises formatting the set-up request according to one of 
a H.323 and SIP protocol. 

6. The method of claim 1, wherein determining if the 
proxy server is a valid user of the call dehvery services of 
the selected terminating gateway further comprises deter- 
mining if the authorization token has been issued by a 
known and valid clearinghouse service. 

7. The method of claim 1, wherein determining if the 
proxy server is a valid user of the call delivery services of 
the selected terminating gateway further comprises deter- 
mining if the authorization token has been issued within an 
expiration period. 

8. The method of claim 1, wherein determining if the 
proxy server is a valid user of the call delivery services of 
the selected terminating gateway further comprises compar- 
ing the called number and the call identifier to information 
maintained in the authorization token. 

9. A computer- implemented method for providing clear- 
inghouse services to a client device in an Internet Protocol 
(IP) telephony system, comprising the steps of: 

transmitting a call set-up request for a call communication 
to a proxy server from the client device, the call set-up 
request comprising a called number for the call com- 
munication and user authentication information, the 
client device and the proxy server coupled to an IP 
network; 

determining if the client application is a valid user of the 
services maintained at the proxy server, then transmit- 
ting an authorization request firom the proxy server to 
a clearinghouse service nmning on a service point 
coupled to the IP network if the client application is a 
valid user, the service point being inaccessible by the 



client application, the authorization request comprising 
the called number and a call identifier; 
determining if the proxy server is a valid user of the 
clearinghouse services, then transmitting an authoriza- 
tion response from the service point to the proxy server 
via the IP network if the proxy server is a valid user, the 
authorization response comprising the identity of one 
or more terminating gateways coupled to the IP net- 
work and available to deliver the call communication 
and an authorization token for each identified termi- 
nating gateway; 
launching a client application at the client device and 
routing the identity of each terminating gateway and 
each authorization token from the proxy server to the 
client application; 
selecting one of the terminating gateways with the client 
appUcation to deliver the call communication and trans- 
mitting via the client application a call communication 
set-up request to the selected terminating gateway via 
the IP network, the set-up request comprising the called 
number, the call identifier, and the authorization token; 
and 

determining if the client application is a valid user of the 
call delivery services of the selected terminating 
gateway, then delivering the call communication via 
the selected terminating gateway to the Public 
Switched Telephone Network (PSTN) if the cfient 
appUcation is a valid user. 

10. The method of claim 9, further comprising terminat- 
ing the call set-up request if the client application is not a 
valid user of the services maintained at the proxy server. 

11. The method of claim 9, wherein determining if the 
proxy server is a valid user of the clearinghouse services 
further comprises establishing a secure communications link 
between the proxy server and the service point and evalu- 
ating the proxy server with the service point. 

12. The method of claim 9, wherein launching a chent 
application at the client device further comprises dynami- 

40 cally constructing a web page. 

13. The method of claim 9, wherein transmitting via the 
client appUcation a caU communication set-up request to the 
selected terminating gateway via the IP network further 
comprises formatting the set-up request according to one of 
a H323 and SIP protocol. 

14. The method of claim 9, wherein the user authentica- 
tion information comprises a pass-word. 

15. The method of claim 9, wherein the user authentica- 
tion information comprises payment information. 

16. The method of claim 15, wherein the payment infor- 
mation comprises a caUing card number. 

17. A system for providing clearinghouse services to a 
cUent device, comprising: 

an IP network; 
a proxy server; 
a service point; 
one or more gateways; 

a PubUc Switched Telephone Network (PSTN); and 
a cUent device for transmitting a call set-up request for a 
caU communication to the proxy server from a cUent 
application running on the client device, the cUent 
device and the proxy server coupled to the IP network; 
the proxy server determining if the cUent appUcation is 
a vaUd user of the services maintained at the proxy 
server acd transmitting an authorization request to a 
clearinghouse service ruiming on the service point if 



10 



15 



20 



25 



30 



35 



45 



50 



55 



65 



07/10/2004, EAST Version: 1.4.1 



us 6,751 

15 

the client application is a valid user; the clearinghouse 
service being accessible only by the proxy server and 
the one or more gateways; the service point determin- 
ing if the proxy server is a valid user of the clearing- 
house services and transmitting an authorization 5 
response to the proxy server if the proxy server is a 
valid user; the one or more gateways determining if the 
proxy server is a valid user of call delivery services and 
delivering call communications via the one or more 
terminating gateways to the Public Switched Telephone lO 
Network (PSTN) if the proxy server is a vaUd user. 
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18. The system of claim 17, wherein the authorization 
request comprises a called number and a call identifier. 

19. The system of claim 17. wherein the authorization 
response comprises the identity of the one or more termi- 
nating gateways coupled to the IP network and available to 
deliver the call communication and an authorization token 
for each identified terminating gateway. 

20. The system of claim 17, wherein the call set-up 
request comprises a called number for the call communica- 
tion and user authentication information. 

***** 
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